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Secondary metabolites of endophytic fungus Septoriella phragmitis
from Eupatorium chinense and its bioactivity
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Abstract: To study the chemical constituents and biological activities of the endophytic fungus Septoriella phragmitis , Silica
gel column chromatography , semi-preparative high performance liquid chromatography and other methods were used to isolated
and purified compounds. Modern spectrum technologies were applied to identify the structures of thoese isolated compunds. As
a result, ten compounds were isolated from the extract of Sepioriella phragmitis for the first time ,named B-adenosine (1) ,cy-
clo-(S-Pro-S-Ile) (2),5-hydroxy-2-methylol-4H-pyrane-4-ketone (3) ,3a-hydroxyartemisinic acid (4), leptosphaerone C
(5),5,6,7,8-tetrahydronaphthalen-1-amine (6) ,euparin (7) , tryptophan (8) ,cyclo-( Ala-Tyr) (9),B-D-fructopyranocy-
(2—6) -D-glucopyranose (10). The a-glucosidase inhibitory activity of the obtained compounds was determined by p-nitro-
phenyl-B-galactopyranoside method,the PTP1B inhibitory activity was determined by p-nitrophenyl phosphate method, the in-
hibitory activity of gastric cancer cell HGC-27 was determined by MTT method, and the molecular docking was performed by
standard precision docking method. Compounds 6 and 7 showed a-glucosidase inhibitory activity with IC,;values of 8.1 and
8.6 pg/mL,respectively. Compounds 6,7 and 9 showed PTP1B inhibitory activity with ICy, values of 6.5,8.2 and 0.5
pg/mL  respectively. Compounds 5 and 6 showed inhibitory activity against gastric cancer cell HGC-27 with ICy, values of

12.2 and 16. 8 pg/mL,respectively. Molecular docking showed that compounds 6 and 7 had a strong correlation with a-gluco-

WA F 4 :2023-11-20 BE3Z H #1:2024-02-04
He I E L RAR IS A T4 T AT SR & (=) TP 4 (2022NPRDO3 ) 5 [ S A B A I #4531l (20231075023 )
# WIEIEH Tel:86-717-6397478 ; E-mail ;17371593221 @ 163. com



Vol. 36

SRARR S ARV 22 N A LT Septoriella phragmitis YR AR P24 K FLAE Wy is PRI 087

sidase and PTP1B protein, which could be used as anti-diabetic lead compounds for subsequent research.
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BT 8 BRNAELA B R R Y SR L TR I
PEAT RSN IR R 5, (B = SR AL G I oR
DRGIZE AR 22 AR EB 40 B8 3 — AR N A2 J0TA, T AP 2
FE e IR I A B N AE FLE AN R, R Sep-
toriella phragmitis, H i A A 3CHR i 18 F R A8
FERIRIE R o AT 2R A 24 N A LB Sep-
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— A HEFE RS %
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Bruker AVANCE 400 MHz 4% i 2 9% i 354 ( 25
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AL (S E# %A 7)) s YMC-Pack ODS-A W AH (5,
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o) s IR BEEERE (200 ~ 300 H,it5: 131118, I
T RO TR W ) 5 B R A ik (b B R B B
6 A W B 0 58 BT 40 L) 5 MTT oK (4l =
98% , 4t 5 :530R0511, Solarbio /A &) ; 8 [ i 44 i
WA (41 =90% ,4It5 : SLCG8506 , Sigma-Aldrich
N 5 o= A E T (SEEE =99% , g5 : G5003,
Sigma-Aldrich 7 7] ) 5 X i 35 28 5 -oe- D Mg ) 6
T (p-NPG) (4l F = 98% , % 5. N1627, Sigma-
Aldrich 723 5]) 5 XFAH FE R FEBERR R (p-NPP) (4l =
98% , 45 : 20106, Sigma-Aldrich /A ] ) ; A5 (4l
B =99% , 45 33069624 , Merck 23] ) 5 i 5 i
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22 T T8 PDA B Balifl , YA [ B A 8B 8 1Y
W AE R IR, 4k 2z DLt ik 2l Ak 2 TR 76 O . — 4l
Bige & PDA g, T 28 CHiFRFEIG R 48 h, TG
RV A IS B O, T 4 °C UKAR rh OR98C, 58 1R Bk 43
Bio SIBS Y FEAR TTS J7 51 43 Hr , 4 1 ik 48
E N Septoriella phragmitis , 2, H WHLA 9T 2022
A9 H 13 HRECT v [ SRS SR RO, PR
45 & CCTCCNO ; M20221413 , 432545 44 : Septoriella
phragmitis LH-1 {5301l i K2,
1.3 EMMERERERESE

AP PDA 532 BL0E 4k, 85 5% 5 d, # A PDB
Brgidt 7F 28 °C 120 v/min FI53E 14 d, 0B KB
WA 221K, T2k 45 CHET e FH S e YRS
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il w8 W AH 3% (F /7K =10 90 —100: 0,8 mL/
min) 535155 5 AN4H4> Fr. C. 1 ~Fr. C.5,Fr. C.3 £
ifil £ WAH (1% ( B2/ K =102 90—70: 30,2. 0
mL/min) f84L-&4 1(0.7 mg,t;, =9.5 min) 5(2.5
mg,i;, =14 min) \9(0.8 mg,t; =15.5 min), Fr. D
282 ) #5 WOAH 3% (TP /7K =451 5550 50,2
mlL/min) #1700 BER 4 NS Fr.D.1 ~Fr. D. 4,
Fr. D. 2 2824 4 WA (03 ( H /7K = 10:90—60:
40,2.0 ml/min) 43 B 54659 10 (0.5 mg,t, =7
min) ,Fr. D. 4 28L& WAH (3% (HEE/7K =102 90
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—100:0,2. 0 mL/min) 53 B84k 54 8 (0.6 mg, 1,
=17 min) . Fr. E 282 5 8O (3% (P B2/ K =10
:90—70:30,2. 0OmL/min) 43454054 2(0.9 mg,
tg =9.5 min) , Fr. F 2Pl 80 615 (2 HE/7K =
20:80—70:30,2.0 mL/min) 43 B515 6 ~2H 43 Fr. F.
1 ~Fr.F.6, )\ Fr. F.3 E4LEY 6(1.2 mg,t, =13
min) , B¢ Fr. H /32454647 3(0.9 mg,t, =38 min)
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wh 1% PBS Jz i, % & 15 min, fil 80 wL Imol/L
Na,CO; 1k Vo M2 (141 100 pL 1% PBS A
20 pL 5 mmol/L p-NPG JZ N L E 15 min, i 80 wL
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WL, AEaRAS F1ZH 20 wl 1% PBS AURBHAW . BTG
PEZHIN 20 WL BEAE, 1S, 76 37 CHEE 15 min, fil
10 wL 5 mmol/L p-NPP #1170 pL 1% PBS ),
H 15 min, Jijl 80 L 1mol/L NaOH Al b, FifFES
M2 10 pL. 5 mmol/L p-NPP #1190 pL 5 mmol/L
p-NPP i 9% 5 15 min, fill 80 wL 1mol/L NaOH £
1B o LA 405 nm A0SR 5E 5 p-NPP R, #2
AL M=,

1.4.3
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T 96 fLARH, R IWEE , I E S P B R (il 4E
A EEH0.78 1.56 3. 12 .6.25 12.5 .25 50,
100 wmol/L, ¥53% 72 h, i 5 mg/mL MTT {5 &
4 h, FEREFREL, N 150 pL DMSO F-524 , 3 &% id
A (LIAHFR B A2 BB G ) s A (R &
EMFELELD) o THEEPRIX 490 nm Zb I WS B,
FieX (2) TR R

I=[1-(A,-A,)/(A,-Ay) ] x100% (2)
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SEELS
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&6 F17 B4 H Chem Draw 4%, a7
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Maestro 11.9 SE-& 403, 1 Schrodinger Maestro 45 {4:
mr Glide R Ab PR 4L, H Protein Preparation Wiz-
ard BEHALPRAE 15T, i Lig Prep AHRBOIABEE ] &
EWEEH . Glide i, &FK/NR 1.5 nm x
1.5 nm x 1.5 nm, i A5 HERT BE X427 2ok 54 6
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AT o R
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2.1 HHEE

WEW1 WO FEAREI-MS.m/z 267.2[M] ",
SF R CH,y N,0,,'H NMR (400 MHz, DMSO-
d,)5:8.36(1H,s, H-8),8. 14 (1H,s,H2),5. 88
(1H,d,J = 6.1 Hz,H-1"),5.52(1H,s,5'-OH),
5.46(1H,s,2'-OH) ,5.28(1H,s,3'-OH) ,4. 61 (1H,
t,J = 5.6 Hz,H2"),4.15(1H,dd,J = 5.0,2.9
Hz,H-3"),3.97 (1H,q,J = 3.4 Hz, H4') 3.64
(2H, m, H-5"),3.39 (2H,s,-NH,) ;" C NMR ( 100
MHz,DMSO-d, ) §:152.7(C-2),150.0(C4),120.0
(C-5),157.9(C-6),139.7(C-8),88.4(C-1"),73. 4
(C2'),71.1(C3"),87.0(C4"),61.8(C-5"), LI
EHOE S ScHk Rl B s E AL A Y IR
1o

&2 TOBEK;EI-MS:m/z 210. 1[M] ",
A Fk €, HN,0,,'H NMR (400 MHz, DMSO-
d)6:7.98(1H,s,-NH-) ,4. 11 (1H,t,J = 7.4 Hz,
H-5),3.96 (1H,s, H2),3.61 (2H, s, H-7),3.18
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(1H,m,H9a),2.14(1H,m,H9b) ,2.03(2H, m, H-
8),1.81(1H, m,H-10),1.24 (2H, m, H-11),0. 98
(3H,d,J = 7.1 Hz,H-13),0.83(3H,t,J = 7.4
Hz,H-12) ;" C NMR (100 MHz, DMSO-d, ) §: 169. 9
(C-1),58.9(C2),165.1(C4),60.6(C-5),45.2
(C-7),22.4(C-8),28.6(C9),35.3(C-10),24.1
(C-11),12.2(C-12),16.0(C-13) . LI I ¥#t 53¢
R R — 2, MO E LA YN eyclo-( S-Pro-S-
Ile) .

weam3 MR (CET: PliE=1:1);
EI-MS.m/z 142.3[M] * , /3 ¥/ C,H,0, ,'H NMR
(400 MHz, DMSO-d, ) §:9.07 (1H, s, OH-5), 8. 02
(1H,s,H-6),6.35(1H,s,H3),4.29(2H,d,J =
5.7 Hz, H-1);"” C NMR ( DMSO-d,, 100 MHz) §:
168.6(C-2),110.3(C-3),174.4(C4),146.1(C-
5),139.7(C-6),59.9(C-1"). LI b ¥ 5 3cimk
1B — B, WS R AL B Yy S-RHE-2 - R4 H-
IR e <4 - i,

waEma EEBHA;EL-MS:m/z250.6[ M] ",
18 € H,,0,,'H NMR (400 MHz,DMSO-d, )§:
6.31(1H,s,H-13b),5.49(1H,s,H-13a) ,5. 10( 1H,
s,H-5),4.05(1H, m, H-3b),1.68 (3H, s, H-15),
0.95(3H,d,J = 6.0 Hz, H-14) ;" C NMR ( 100
MHz,DMSO-d, ) §:137.7(C-1),38.1(C-2),121.8
(C-3),123.6(C4),68.1(C-5),37.0(C-6),43.0
(C-7),34.3(C-8),28.5(C9),24.6(C-10),41.0
(C-11),143.4(C-12),125.3(C-13),18.3(C-14),
17.7(C-15) , LA b8 S5k il —2%, s e e
ZAE R 3a-hydroxyartemisinic acid,

wEWS EEEEEL-MS. m/z 156.8[ M ]+,
4 FH CH,,0,,'H NMR (400 MHz, DMSO-d, ) §:
5.74(1H,s,H-6) ,5.05(1H,d,J = 4.2 Hz,3-OH) ,
3.74(1H,dd,J = 8.8,4.6 Hz,H-3),2.26(1H,d,J
= 8.5 Hz,H4a) ,2.21(1H,d,J = 7.8 Hz,H4b),
1.91(3H,s,H-8),1.08(3H,s,H-7) ;" C NMR (100
MHz,DMSO-d, )§:201.4(C-1) ,76.0(C-2),72.3(C-
3),38.3(C4),159.9(C-5),123.9(C-6) ,24.2(C-
7),18.7(C-8) o Lk -%dhe 5 3cik' > 4Ral — 2k, b
EZALE YN leptosphaerone C.,

waEWe HEEA;EL-MS.m/z 147.1[M] ",
5 FH €, H,;N,"H NMR (400 MHz, DMSO-d, ) §:
6.98(1H,d,J = 7.8 Hz,H-7),6.85(1H,m,H-6),
3.51(1H,s,-NH,) ,2.68(2H,m,H-1) ,2.33(2H,m,

H-4),1.55(4H,m,H-2,3);"”C NMR(100 MHz, DM-
S0-d)8:30.0(C-1) ,24.1(C-2,3,4),144.1(C-5),
112.1(C-6),125.8(C-7),119.5(C-8),121.7 (C-
4a),138.0(C-8a), LI F%d 5 ekt ™ i —3,
WS EZA A YR -2 S ZE

wEWT REEERSIAR(CE e HEE =
1: 1); EI-MS: m/z 216.8 [M]*, 4+ F = K C,; H,
0,."H NMR (400 MHz, CDCl,)§:12.49 (1H, s, OH-
6),7.80(1H,s,H4),6.90(1H,s,H-3) ,6.46(1H,
s,H-7),5.71 (1H,s,H-13a) ,5.15(1H, s, H-13b) ,
2.61(3H,s, H-14),2.06 (3H, s, H-11) ;" C NMR
(100 MHz,CDCl;)§8:157.7(C-2),99.2(C-3),123.4
(C4),121.7(C-5),159.4 (C-6),102.3 (C-7),
161.4(C-8),116.6(C9),203.8(C-10),26.6( C-
11),131.9(C-12),113.5(C-13),19.0( C-14) , DL I %k
SR 4 N ST L € SR T 2 X/ e TN

waws HEEAE;EI-MS. m/z204.0[ M] ",
4Fk €, H,N,0,'H NMR (400 MHz, DMSO-d, )
5:7.72(1H,d,J = 7.9 Hz,H4),7.52(1H,d,J =
8.1 Hz,H-7),7.29(1H,s,H-3),7.26 (1H,d, ] =
9.4 Hz,H-5),7.18(2H,d,J = 7.5 Hz,H-6) ,4.00
(1H,m,H-11) ,3.45(2H,d,J = 4.9 Hz,H-10);"C
NMR (100 MHz, DMSO0-d,)§:126.7(C-2),107.7( C-
3),119.4(C4),118.4(C-5),112.0(C-6),122.1
(C-7),124.9(C-8),55.2(C-9),26.7(C-10),136.3
(C-11),175.1(C-12) , DA F%0H 5 ek i —
B, BE O BNl LN E R

wEWY OB EI-MS m/z 234 1[M] ",
¥ =Rk C,H, N,O,.,'H NMR ( DMSO-d, , 400
MHz)8:8.01(1H,d,J = 3.6 Hz,-NH-),6.93(1H,
d,J = 8.4 Hz,-NH-) ,6.66(1H,d,J = 8.5 Hz, H-
9,13),3.01(1H,dd,J = 13.6,3.8 Hz,H-7b) ,2.73
(1H,dd,J = 13.7 Hz,H-7a) ,0.54(3H,d,J = 7.0
Hz,H-14) ;" C NMR (100 MHz, DMSO-d, ) 8:165.9
(C-1),50.3(C-3),167.8(C4),56.1(C-6),38.4
(C-7),126.5(C-8),156.7(C9,13),115.3(C-10,
12),132.1(C-11),19.7 (C-14) . Dk b %32 53¢
FkC 1 R — B SO AL A Y N ER (N R &
i2) — k.

& 10 £ KK, EI-MS: m/z 504. 1
[M]*, %37k CyH;, 0,6, H NMR(400 MHz, DM-
S0-d,)68:5.06(1H,d,J = 3.5 Hz,H-1") ,4.35(1H,
d,J = 10.0 Hz, H-1""),4.00 (1H, m, H-3),3.75
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(1H,m,H4),3.66(2H,m,H-6"") ,3.64(2H,m, H-
5',5),3.62(2H,m,H4’ ,6'a) ,3.59(1H,m,H-3") ,
3.57(1H,m,H-6'b) ,3.26 (2H, dd, m, H2"",5"") ,
3.20(1H, m,H-2),3.01 (1H, m, H3"") ;" C NMR
(100 MHz, DMSO-d, ) §:64.3 (C-1),81.5 (C-2),
75.2(C-3),73.4(C4),71.9(C-5),67.7(C-6),

NH,

N8N o]
N%E> -
A i
HNTA
2 8
. 10 N
H0/5\4Q'1 24 v 7
3
S 13l B
HO' OH O

MNH
HN

9 4

HO™ 11 g

9

92.6(C-1"),70.9(C-2"),(C-3"),70.6(C4") ,72. 4

(C5'),63.4(C6'),97.3(C2,1"),77.2 (C5,

2'"),72.7(C-3"),70.0(C4"),77.1 (C-5"),61.5(C-

6") o VA5 S0k i — 5k, MO e A A

M B-D-fructopyranocy-(2—6 ) -D-glucopyranose ,
A1 ~10 5 R LI 1,

E !11
Hooc;

5 o 11120H
’ @Os Wm
4
%{Q
HO 32 H 06,

OH Hﬂo

10

Bl {La¥w1~10 MLFEEE

Fig. 1

2.2 EMNESER

2.2.1 AT a-R) HAEF I H S AT LR
ofABE 2% N A= ELTH Septoriella phragmitis $2EHUy

B B Y HEAT o 3 2R Y T 41 1955 10 5, 5

ROWLRD) BB 6.7 A o %5 HE T B 1k

(ICsy <20 pg/mL) ,IC, fE53 514 8.1.8.6 wg/mL,

K1 LEWL~10 3 - HETEEEERN
BITEME (v 25,0 =3)

Chemical structures of compounds 1-10

#2) Btk EY) 6.7.9 AR PTPIB 36k (1C,, <
20 wg/mL) , IC, {4354 6.5 .8.2.0.5 pg/mL, i
PEGE T IIPEZG LAY (7. 5 pe/ml)
xR2 EW1~10 %t PTPIB By
MBI (x +5,n23)

Table 1 Inhibitory activity of compounds 1-10 on
a-glucosidase ( xxs ,n=3)
Sﬁnﬁe 1Cs ( pg/mL) Sﬁnﬁe 1Cs (pg/mL)

BHMEZY Positive drug 4.6 £1.0 6 8.1+0.9

1 >50 7 8.6+0.9

2 >50 8 >50

3 >50 9 >50

4 39.3+1.1 10 21.1 1.1

5 >50
2.2.2 4&/—\% xf PTP1B #p ) & Ml 2 25 R

NofHBE 2% PN A= ELTH Septoriella phragmitis $2HU4y

= EMJCA% AT PTPLB 410 il 3 PRI € |, 2

CE QU

Table 2 Inhibitory activity of compounds 1-10
on PTPIB(x +5,n=3)
g el | e (uem)

BHPEZY Positive drug 7.5 +1.0 6 6.5+0.9

1 48.3 1.1 7 8.2x1.0

2 >50 8 >50

3 >50 9 0.5+1.3

4 >50 10 20.2+1.3

5 38.5+1.2

2.2.3 5 AMLet B s ie HGC-27 dph) &t

B4R

X AEPE 22 N A LR Septoriella phragmitis $72 B3

R

5 AN ERIEEY BT B A HGC-27 i)

AP, 25 R (L3R 3) Rtk 54 5 0 6 X i
FEANNE HGC-27 A7 3 il 1 4k, 1Cs {H 73 51 o 12. 2.
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16. 8 pg/mlL, REREEHEE/NT-6 keal/mol (W3 4), H Py-

®3 LA WMIMELSM HCC-27 B FIE
(x+s,n=3)
Table 3 Inhibitory activity of compounds on tumor cell

HGC-27(x £s5,n=3)

i 1Csp (pg/mL)
Sample s0 (B
FAPEZY Positive drug 0.004 £0. 02

2 >100
3 >100
4 >100
5 12.2 0.9
6 16.8 1.0

2.3 SFXIE
PRI o) 45 W 1 B A PTPLB A7 XUt 0 ] 3
YRS 6 F1 7 SEATor T RE (WL 2 K 3) , 45

mol 2. 1 LG SE AL AR, v H Bk
G016 FT 5 o 4 BE T L A T HASAZS 510
FHRMRFERL , 5 His203 ZIHIE a8, 5 Ala200
lle143 Pheld4 JE i /K /EHT, AR 5355 Phel64
QIR pi-pi SLHAEH . (KB T 5 oM A HETT
it 8 B (1 BE TR B A AOH BOAE L, 5 Asn-258,
His203 & IEMIE i &4, 5 Aspl99 B A Anion-pi 2t
B, 5 Ala200 Tyr63 His103 JE s K 1EH . L&)
6 5 PTP1B L5 8 1 1) Asn193 ZFEMRIE LA, 5
Leul92, 1281 JE A i K /E H, HIR A & 40 5
Phel96 . Phe280 ZHE[R 1N pi-pi ZeHE/EH ., tLEW 7
5 PTPIB R8I WA R EAE M, 5 Glu200 Z{ SR
& & 5, 5 Phel96 ., Phe280 Ji% pi-pi L 45, 5
Leul92 J¥ B s ZKVEH o

i ’ ® o
SN §§ i Alds v -
" ) § o A
N " £i% i
i1 . 5% fate A3
) | g "
D L
A £ -
258 £35 o
3 £ £5 YR £HE
Ko pag - Pt - A63
g A MEL His, K10y
A6 £ A:385 AS36
Interactions . . Interactions
[ van der Vaals B Pi-Anion [ van der Vaals Il Fi-Anion

B Conventional Hydrogen Bond [ill Pi-Pi T-shaped I Conventional Hydrogen Bond | Pi-Donor Hydrogen Bond

Halogen (Fluorine) [] Pi-Alkyl Bl Cerbon Rydrogen Bond B Fi-alkl
I EHalogen (Fluorine)

2 HEHETBEANSERERESKAMO6 MTNESKRA

Fig.2  The binding mode of amino acid residues of a-glucosidase protein to compounds 6 and 7

® 7 oy
A:276
A:137 ; Kt £5%
o B 5y
AA%QQ A:Z& ol {R AP,’fss
0 :199
f £18
= D81
£3% o
A58, £ £ o
K2 Ak A1 A% A"}&
Interactions Interactions

[ van der Vaals Bl Fi-Pi Stacked [l van der Vaals
I Conventional Hydrogen Bond [[] Alkyl
[ Halogen (Fluorine) ] Pi-Alkyl
I Pi-Cation

[ Alkyl
B Conventional Hydrogen Bond [[] Pi-Alkyl
I Fi-Pi Stacked

E3 PIPIBEEMSERZESLEW6 7 HESENX
Fig. 3 The binding mode of amino acid residues of PTP1B protein to compounds 6 and 7
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2AULENMS o AEFEEERF PTP1B ARHI I LR
Table 4  Docking results of two compounds with

a-glucosidase and PTP1B targets

Py
ZHaHe
N Binding energy ( kcal/mol)
Compound QTR PIPLB
a-Glucosidase
6 -7.01 -6. 81
7 -7.01 -7.28

3 e E54ER

AR AR A2 o AT THRE,
PART 10 MG, b 4E 5 DAY 4 4>
M2 (1 ASRIF RG2S, Y950 1 IR DL TR Bk b 40 B A
B, HE U AR ) AT 7 R ) AR R 2 B P
AR, APEENE SRR AW 6
FNT 53 IR o= 2 AR Bl R A B I A 3 5 Ak
G 6.7 9, ol BA B ) PTPIB il i&4 , B
G 6 F19 WIS PEOL T FH R 25 IE LR M b & 1
5 f6 S5HAL LAY L, X B gl HGC-27 HA
—EINEITE A o #2038 i oy RS, e
Y6 f17 HHE S o % BE T AFEL PTP1B 35 2 H
1) 28 FE R ik 55 A7 70 S5 L i /K L5045 Z Rl BAR
F. HETMARA SCHk 8 B Septoriella phragmitis
IR PA ), 92 1 I RGE T 32T PR B IR )
A, it % BT Ak 6 ) 2L 4 DR BUHES it
SRS
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