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Abstract: Objective To study the secondary metabolites and biological activities of the endophyties Talaromyces. tiftonensis SN34
derived from the leaves of Berberis amurensis.. Methods The secondary metabolites of 7. tiffonensis SN34 were isolated and purified
by normal-phase silica gel, Sephadex LH-20 gel, ODS column chromatography and reversed-phase high performance liquid column
chromatography. The structures of isolated compounds were identified by HRESIMS and NMR. The antibacterial, antineuritis and
cytotoxic activities of the compounds were evaluated by in vitro experiments. Results A total of seven compounds were isolated

from the rice fermentation of 7. fiftonensis SN34 and identified as S-methyl (R)-2-(2-hydroxypropan-2-yl)-4-methoxy-6-methyl-2,3-
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dihydrobenzofuran-5-carbothioate (1),  methyl(R)-4-hydroxy-2-(2-hydroxypropan-2-yl)-6-methyl-2,3-

carboxylate (2), eurothiocin A (3), 2,3-dihydro-2-(1-methylethenyl)-5-benzofuranmethanol (4), alaternin (5), 1,3,6-trihydroxy-7-(1-

dihydrobenzofuran-5-

hydroxyethyl)-9,10-anthracenedione (6), and BK223-B (7). Among them, compound 5 exhibited inhibition of methicillin-resistant
Staphylococcus aureu (MRSA) bacterial strain, with a minimal inhibitory concentration (MIC) value of 31.25 pg/mL. At a
concentration of 20 pmol/L, the inhibitory rates of compounds 3 and 5 on the production of nitric oxide (NO) in lipopolysaccharides
(LPS)-induced mouse microglial cell line BV2 cells were (69.90 % 1.34)% and (54.50+4.15)%, respectively. In addition, compounds
5 and 7 could inhibit the proliferation of pancreatic cancer cell lines PANC-1 and BXxPC. Conclusion Compound 1 is a novel sulfur-
containing benzofuran derivative, which is named eurothiocin C. Compounds 2—7 are isolated from T_ tiftonensis SN34 for the first
time. Compound 5 has inhibitory effect on MRSA strains. Compounds 3 and S could inhibit NO production in the LPS-induced BV2
cells, suggesting that above compounds have antineuritis activity. In addition, compounds 5 and 7 exhibited inhibitory effects on the
proliferation of PANC-1 and BxPC cells.

Key words: Berberis amurensis Rupr.; endophyties; Talaromyces tifionensis SN34; bioactivities; eurothiocin C; eurothiocin A; alaternin
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il R SRR R BESEEIRE, )2
2B E FHANZG AN . SR, X iZAE A AR AR
W= 5 HI A H0E . Talaromyces & RN
FHw, RO IEREA 2R, s
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yl)-6-methyl-2,3-dihydrobenzofuran-5-carboxylate,
2]. FREUFERE R A Ceurothiocin A, 3). 2,3-"&.-2-
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HER-HEE R (X100, FEE Gibeo AT,
% 1 75 (35 H MedChemExpress 24 7, it 5 274875),
Fi 2% 25 (3 [E MedChemExpress A @ , it 5 251055),
Wit iz % IEZ BE (lipopolysaccharides, LPS) FlBEM:
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200 g EE L YIA 1 em? /N, FF/K & 20 min,
TN 20 g HI A0S, BJGEARZE 1 L. B FREN
TN 20 g BERERY . ORI PRSI 4 40 g JOKE
T 500 mL #ERHE A, A 60 mL £ETK, BT
TRV BATLE 121 "COKH 30 min, .
212 HWHERE Rk T tiftonensis SN34 AT
LR RN AR (potato glucose agar plates,
PDA) I, BTRFFMPRIFE 7d. MR H 2K
HWEIER G, PR ESEMT 24 PDA “Fik L,
GRS 7 do KT LRI (£9 0.5 cm?) #EFk
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A3 (rR=22 min, 64.8 mg). Fr. B &€ Sephadex
LH-20 #: i (FEEE) K ifill & HPLC (50% H1EE-7K,
2mL/min) REMLEY 4 (®=31.5min, 4.5mg).
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FEERE (30%—80% FEE-/K) 6 R Pl & fx & 8 4%
i (I B2MEE4) 5 (28.1 mg) A1 6 (353 mg).
Fr. D &3t <A ODS FEil (50%—90% L) Al
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ODS FEfiE (30%—80% FHEEE-7K ) 15h 5 e it A il 4%
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min, 3 B3, BWENEAENSF T Mueller-
Hinton 577387, FHFBEZE 600 nm FOGE (4)
{EN 0.5, F Mueller-Hinton 5537 3£ W i3t — 5 75
BEZZ) 1X10° CFU/mL, R A 96 FLAk (100 uL/
Lo BLHAEWL R EIKREHN 0~125 pg/mL. A
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2y, fF37 CREFE 24 h Ja WSS A HAEK 5N
W RD A A /b 3 H ¥R B ( minimal inhibit
concentration, MIC) [8,
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Ferf, 78 37 °C. 5% CO2 561 M5 7 20 HA K,
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SEERIA, BL 2 X 104U % FE BRI T 96 FLARH,
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AREEREFR 24 he FMAFRFUAAY) (50 pml/L) 4k
FE 48 h, P8 R AE R BHPEXT I BRI S mg/mL MTT
T 10 uL, 54 4 h, 37 B3, LI 100 uLDMSO
W, BeJa FHEARACNNE 570 nm AL A FEUO,
26 FitFLIE

SIS E A IR FH G v R A SPSS 20.0 HEAT 437
FH UL x £ s TR A1 2Z TR #5837 00T, B
P<0.05 I\ NG THEZER
3 $#R
31 HHEFE

wEW 1. BEHRY: [a]d —93.7 (¢ 0.5,
CHCL); IR vy (cm™): 2964, 1669+ 1596+ 1467.
1375, 1291, 1256 1075; UV (MeCN) Jmax (log €):
210 (3.07) nm; ECD (MeOH) Amax (Ag) 240 (-0.41).
340 (-0.12). 395 (+0.28) nm; HR-ESI-MS m/z:
319.098 0 [M -+ NaJ*, il % {8 319.097 5,
CisH2004NaS), HEMIH 5+ A CisH004S, AHEF
FEH 6; IR Gk B R L&Y 1 hAEAE R TE (2964
em™) AIERIE (1669 cm™); UV Jtil ti7E 210 nm 4b
BRSNS E SRR 5 W P AR SR MR & . TH-
NMR (500 MHz, CDCl3) #1451 N5 HERTES
0u6.37 (1H, s, H-7); 1 ™MHHEIEE F155 0u3.86 3H,
s, H-14); 4 NHIEH R T155 ou 2.47 (3H, s, H-
12), 2.23 (3H, s, H-13), 1.34 (3H, s, H-9), 1.23 (3H, s,
H-10); 1 MERKFER 55 ond.61 1H, t, J =
10.8 Hz, H-2); 1 MEHER 55 ou3.22 (2H, d,
J =10.8 Hz, H-3); *C-NMR (125 MHz, CDCl;)

HSQC #EEIZ5H 15 MrfE 5, 16 1 MREERIE S
dc 195.6 (C-11); 1 HZRIBAE 5 Jc 162.3 (C-Ta),
153.3 (C-4), 136.8 (C-6), 125.7 (C-5), 113.8 (C-3a),
106.0 (C-7); 2 MNMEHA sp® 240155 dc 89.9 (C-2),
71.7 (C-8): 1 RIS T 6c 60.0 (C-14); 11
W IERRAE 5 0029.2 (C-3)s 4 MRS S 5c26.1
(C-9),24.1 (C-10),19.2 (C-13), 12.7 (C-12). tb&W1
1) TH #1 BC-NMR #5459 3 JEFARRIMN, 455 DL
FEER AT UMM A Y 1 SR IR AT A
(& D).

5EGY 3 NEZAET, a1 HER 1
ANHAE, ARYE HMBC 1% Bl H-14 (3.86,3H,s) 5
C-4 M RHfE T HAREA T C-4 f7. HMBC 1
N, H-7 (637, 1H, s) 5 C-3a fl C-5 ¢, H-12
(2.47, 3H, s) 5 C-11 #2¢, PR H-13 (2.23, 3H, s)
5 C-5 f1C-7 A3, DR A 25 44) b 8 B R B i
FEC(E Do B S5 ECD Yeig o,
HEWT LAY 1 4T /80N R (K] 2). 28 ERFIR,
B 1 5528 QR)-4-FAIE-2- 52 I bi-6- 1 -
2,3- AR I RIE-S-IAR TR R, 2R, L ED
HHAEY), % NIREEER 2 C (eurothiocin C).

EY 2. LMK [a]) —83.9 (¢ 05,
CHCl3); HR-ESI-MS m/z289.104 6 [M+Na]*, il
HAr730h CiuH1s0s; 'TH-NMR (500 MHz, CDCls)
5: 11.8 (1H, s, 4-OH), 6.25 (1H, s, H-7), 4.71 (1H, dd,
J=9.6,8.2 Hz, H-2), 3.92 (3H, s, H-12), 3.14 (1H, dd,
J=15.6,9.6 Hz, H-3a), 3.05 (1H, dd, /= 15.6, 8.3 Hz,

F1 LS 1 BRHLKIEEERE (500/125 MHz, CDCls)
Table 1 'H and *C-NMR data for compound 1 (500/125 MHz, CDCl3)

{ZIDA Ou dc COSY HMBC
2 4.61 (1H, t, J=10.8 Hz) 89.9 H-3
3 3.22 (2H, d,J=10.8 Hz) 29.2 C-2,3a,4, 7a, 8
3a 113.8
4 153.3
5 125.7
6 136.8
7 6.37 (1H, s) 106.0 C-3a, 5, 7a, 13
7a 162.3
8 71.7
1.34 3H, s) 26.1 C-2,8,10
10 1.23 3H, s) 24.1 C-2,8,9
11 195.6
12 2.47 (3H, s) 12.7 C-11
13 2.23 3H, s) 19.2 C5,6,7
14 3.86 (3H, s) 60.0 C-4
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compound 1

H-3p), 2.50 (3H, s, H-13), 1.33 (3H, s, H-9), 1.21 (3H,
s, H-10); '3C-NMR (125 MHz, CDCl3) 6: 172.3 (C-11),
164.6 (C-4), 160.2 (C-7a), 143.8 (C-6), 111.0 (H-3a),
105.7 (C-5), 105.3 (C-7), 91.2 (C-2), 72.0 (C-8), 51.8
(C-12), 27.7 (C-3), 25.9 (H-9), 24.7 (H-13), 23.7 (H-
10). FIR%HE 5 sCifdhoE — 502, HEMLZL S0
(R)-4-F2 3L -2-F2 L Y -6 F 25-2,3- S R FF Mg -5-
FHTR F i

WEY 3: TEMRY: [o]y —148.7 (¢ 0.5,
CHCl3); HR-ESI-MS m/z: 305.081 6 [M+Na]*, #f
MH 5+ 38 CuHi3048 5 'H-NMR (500 MHz,
CDCls) 6: 11.9 (1H, brs, 4-OH), 6.24 (1H, s, H-7), 4.70
(1H, t,J=8.9 Hz, H-2), 3.12 (1H, dd, J= 15.6, 9.6 Hz,
H-3a), 3.04 (1H, dd, J=15.6, 8.3 Hz, H-3p), 2.66 (3H,
s, H-13), 2.45 (3H, s, H-12), 1.30 (3H, s, H-9), 1.20
(3H, s, H-10); '*C-NMR (125 MHz, CDCl3) : 197.8
(C-11), 164.3 (C-7a), 157.9 (C-4), 141.7 (C-6), 116.2
(C-5), 111.5 (C-3a), 105.7 (C-7), 91.3 (C-2), 71.9 (C-
8), 27.7 (C-3),25.5 (C-9), 24.9 (C-13), 24.0 (C-10), 13.0
(C-12),  FIREHE 5 SCkfaE — 80, HEMZA &)
NIRHBERER A.

WA 4: TEIMIRY); HR-ESI-MS m/z: 213.089 3

[M+Na]*, #EIH 53+~ C12H1402; TH-NMR (500
MHz, Acetone-de) 6: 7.17 (1H, s, H-4), 7.08 (1H, d, /=
8.1 Hz, H-6), 6.69 (1H, d, J= 8.1 Hz, H-7), 5.18 (1H, t,
J=8.8Hz, H-2),5.06 (1H, s, H-9a), 4.87 (1H, s, H-9p),
4.51 (2H, d, J=3.6 Hz, H-11), 3.36 (1H, dd, J = 15.7,
9.6 Hz, H-30), 3.00 (1H, dd, J = 15.7, 8.0 Hz, H-3p),
1.75 (3H, s, H-10); 3C-NMR (125 MHz, Acetone-ds)
5: 159.0 (C-7a), 144.7 (C-8), 134.6 (C-5), 126.7 (C-4),
126.7 (C-6), 123.8 (C-3a), 110.8 (C-9), 108.2 (C-7),
85.4 (C-2), 63.8 (C-11), 34.4 (C-3), 16.5 (C-10). iR
Bs 50k aE — 53, HENZA SN 2,3- 24
-2-(1-H 35 20 ik )-5- 2R Wk g FH

WEYS: WEEERR; HR-ESI-MS m/z: 309.036 4
[M-+Na]*, #Ell H 5334 CisHi006; 'H-NMR (500
MHz, Acetone-ds) d: 7.28 (1H, brs, H-4), 7.01 (1H, brs,
H-5), 6.75 (1H, s, H-7), 2.32 (3H, s, H-15); '3C-NMR
(125 MHz, Acetone-ds) J: 190.6 (C-9), 182.5 (C-10),
165.6 (C-3), 165.4 (C-1), 161.9 (C-8), 148.4 (C-6),
134.2 (C-14), 132.2 (C-11), 123.4 (C-7), 120.6 (C-5),
113.7 (C-12), 109.6 (C-13), 107.5 (C-4), 107.5 (C-2),
21.4 (C-15). _FIREHE 5 SCikE — 3504, HEM 1%
WEMNERFIREER.

&) 6: FkyAR; HR-ESI-MS m/z: 323.052 5
[M+Nal*, #EMIH 531 H CisH1206; 'TH-NMR (500
MHz, CD;OD) ¢: 8.23 (1H, s, H-5), 7.40 (1H, s, H-8),
7.03 (1H, d, J= 2.4 Hz, H-1), 6.45 (1H, d, /= 2.4 Hz,
H-3), 5.18 (1H, q, J = 6.5 Hz, H-15), 1.46 (3H, d, J =
6.5 Hz, H-16); 3C-NMR (125 MHz, CD;0D) §:187.3
(C-10), 183.7 (C-9), 166.3 (C-2), 166.0 (C-4), 160.9 (C-
7), 140.9 (C-6), 136.6 (C-11), 135.3 (C-13), 126.9 (C-
14), 126.4 (C-5), 113.4 (C-8), 110.8 (C-12), 109.2 (C-
1), 108.9 (C-3), 65.8 (C-15),23.6 (C-16). A%l 5
SCHRAROE — 30, N AN 1,3,6- =R 5E-7-
(1-58 £.%£)-9,10- 1 i

wEY 7. LMK [a]y —23.1 (¢ 0.5,
MeOH); HR-ESI-MS m/z: 685.210 9 [M+Na]*,
MW 7 ¥ KN CxpHisO15;5 'H-NMR (500 MHz,
Acetone-de) 0: 6.35 (1H, t, J= 2.1 Hz, H-6), 6.34 (1H,
t,J = 2.1 Hz, H-24), 6.27 (1H, dd, J = 2.5, 1.5 Hz, H-
4), 6.26 (1H, dd, J = 2.5, 1.5 Hz, H-22), 5.58 (1H, m,
H-17), 5.50 (1H, m, H-31), 5.11 (1H, m, H-27), 5.02
(1H, m, H-9), 4.21 (1H, m, H-13), 4.16 (1H, d, J=4.8
Hz, H-14a), 4.04 (1H, dd, J = 10.8, 5.3 Hz, H-14p),
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3.57 (1H, dd, J=13.3, 7.0 Hz, H-80), 3.40 (1H, dd, J =
13.7, 6.4 Hz, H-26a), 3.08 (1H, d, J= 7.7 Hz, H-26p),
2.96 (1H, m, H-160), 2.92 (1H, m, H-30a), 2.86 (1H,
m, H-8B), 2.78 (2H, m, H-16p, 30p), 2.54 (1H, dd, J =
15.4, 5.4 Hz, H-12a), 2.45 (1H, dd, J= 15.4, 7.4 Hz, H-
12P), 1.46 (3H, d, J = 6.3 Hz, H-18), 1.43 (3H, d, J =
6.3 Hz, H-32), 1.22 (3H, d, J= 6.2 Hz, H-28), 1.17 (3H,
d, J= 6.2 Hz, H-10); '3C-NMR (125 MHz, Acetone-
ds) 6: 171.0 (C-1), 171.0 (C-19), 170.7 (C-15), 170.4
(C-29), 170.2 (C-11), 165.6 (C-23), 165.0 (C-5), 163.0
(C-3), 162.8 (C-21), 143.0 (C-7), 143.0 (C-25), 112.4
(C-6), 111.9 (C-24), 105.9 (C-2), 105.4 (C-20), 102.2
(C-22), 102.1 (C-4), 72.5 (C-27), 72.3 (C-9), 69.8 (C-
17), 69.6 (C-31), 67.9 (C-14), 66.3 (C-13), 41.3 (C-8),
41.0 (C-26), 40.6 (C-30), 40.3 (C-16), 39.6 (C-12),
19.7 (C-18), 19.7 (C-10), 19.5 (C-32), 19.3 (C-28).
IR R S SCmk ARl — B e, N ZA AN
BK223-B.
32 GEMMRLER

SRS E ) 1~T7 ATHURETE Y. P &
TS AR . PP E TR R B
&1 5 B A5 B BA0H] MRSA 35, MIC {88 31.25
pg/mL, BHEXHEED BRI 8 0.5 pg/mL. L NO
Nfebrit— P E TWED 1~7 BPiRIEE, K
UAE 20 pmol/L HIRE TR, A4 3 F1 5 AT LA
H LPS 531 BV2 /M4 NO =4z, 41
BN (69.90+1.34) %F1 (54.50+4.15) %:;
F 1 X R B PR (85.3010.89) %, AR 540 &
Y3 ML, A VA RIS 5, 1R
NN R C P C-4 Ab I AR BE IRA7AE T RERR AR
TYURTENE BLAL, VPl TAEEY 1~7 % 2 FhBR AR
JEZH & PANC-1 #1 BxPC HI4ERETE, Ktk
EW) 5 F 7 B —E e . 7E 50 pmol/L ¥
R, &Y 5 % PANC-1 A1 BxPC 2 ffl 384 5 0
HIZAI AN (85.042.9) %M (7420+6.11) %; 1k
EY) 7 %F PANC-1 ZHMIARIHETEANEIZR Ny (77.90+
534) %, IS TRHEZRTE R [PANC-1 4 (99.20+
1.56) %, BxPC N (97.60+3.97) %].
4 g

YN AR R E B2 e 41
i, WAERESE RIS B& 774
SERIZREPE IR AERBT= IR ), XS IR AEAR
FEE R I EAA I PR AR SRS 2

Fl ARG I, FE B2 25 B AN N S B 1) L o
EKHE AR, Bk gZE. B, *T
TR AR AR B AR AR PR e R b, B
LR LB, ST, AWARUANAER T
tifionensis SN34 JOK RN RN G, 4y B33
1 ASHIZEFFRIBEATEY (1) K& 6 ANCra
(2~7), FFME T EARPIRE . Prehs KA
T AR PN AR I I P AR B DU S T A A
TR A6 SR B AR K, AP SR B 1 EE AL
il, MBI AR B R AR AR = R B BB T
PERISELAL G, BAA FE R BRI 254 1] Redk .
MRSA & —FhBA 1SN 2RI 255, & 5]kt
X fge R N AN 7 IR 5 ML) R R e Py B 2 [
A6 FRAR U AR 2, % HoAth 5 487G AR L A [
RERZI) B- A Bt e 8 A Sk f S A SR 24, e
PEFEIE RIRAERE. WS, IR T~
P22 W 24, AHEAE 4y B i ik AL &4 5 X
MRSA HHIEIWEH, i 8T T L R L
WHkHE, I RPUN 2518 5 S St T
MR > Fo 8, TEPRMEsif. . SHEMH
BORELE & R M T2 MM A RE. LPS &2
2 B T A R ) Ry, B I S A A
Toll FE524K 4 (Toll-like receptor 4, TLR 4) AHHAE
FSkeful g — R B/, T T3 48 P
IR =R, A 17N B ol 441 P 2 7E H AR i 22
RGP g R B JORE RN, TS B RSE, W
IHIDREREART . SAREAT NEE, &Y 3 fil s ATl
0 LPS i 510 BV2 /NIRIF 40 1 NO 17742,
HA RIFHIPIME REEME, NI
R TR B A MR . RS H LR
o WA PE IR 2 —, i I A IR B AN
B, XHBUR T AR, WA R A B IRE
Pk E, AT HIFEAEGFEAE 10%, KA
Y 5 R 7 X R 40 i PANC-1 fil BxPC 41 g #k
BT — A RIS, NP T R SRt
T&ER S EY, BT RBPUERE G
ST F1 . GF BRTIR, AR SNSRI R AL
HW) 5 BA— 2 3H MRSA 4K, BV2 41l NO
7= A % i i a8 41 B bk PANC-1 11 BxPC 385 1)
TER, et &9 5 nRE R EA RiFiah
M 2508 571, Ja JA Rt L3 P AR F ML AT RN
WEoT, CAHARH 250 R SR 44 18 s Ltk
RBAR FHGEYERARGLEFZAR
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