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Abstract This study focused on the chemical constituents of Talaromyces amestolkiae, a symbiotic fungus

obtained from Syngnathus acus Linnaeus. Talaromyces amestolkiae was cultured with solid-state fermentation,

and its secondary metabolites were separated by silica gel, Sephadex LH-20, MCI column, as well as
preparative chromatography. The subsequent compounds were identified by spectral methods. Ten compounds
were isolated and identified as methyl 2-formyl-4-methylfuro[3,2-b]pyrrole-5-carboxylate (1), 4-methylorcnol

(2), erg osta-5,7,22-trien-3-ol (3),3-methoxyphenol (4), thailandolide B (5), aspergillumarin B (6), (R)-3-(3-

hydroxypropyl)-8-hydroxy-3,4-dihydroisocoumarin (7), 3-hydroxymethyl-6,8-dimethoxycoumarin (8), penicifuran

D (9), penicifuran C (10). Compound 1 was obtained from natural source for the first time. Compounds 2-10

were isolated from this genus for the first time.
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WAL AR LR e e e LA AR BN AR I,
1o FAFEWPESN A I PEVEAC WK R I TR %
PEILP AR S S H e B ER, XM IO RN
LA R A S e A R ERE AL AL S P, T RE > A
EREA WHE YR, IR, P B I AR
U= I 9T O E 2 W g s 2 —
Ry X A4 R T, R ERF RN
(Chordate) T#i i 4X (Steichthyes) i J& H (Syngnathi
forms) #§ &R} (Syngnathidae) , |2 434 T3 Y i 1 X
ARG SCHRAR T8, I 8 1A 22 73 2 B (A2 | JIg DT R
KB, EARLASEREAYE RS ENEENE
T2y —, RN, WmIRIEH S, RAHUEYF. 5
R PUMR . VEREAEE R SR m L UL s R 9T RR R AE
Jjjgéjz[&ﬁ]-
AR (Talaromyces sp.) | 20 Ai &Y. HiY. +
B R 20 R T, AR RN 2 S L B B R
Vg e, PR AT N e AR B AR L M A B
Talaromyces amestolkiae, H ¢ 1% B #ACH 7= W 1) 4k
IR W TUED. B SE S R T, amestolkiae ) kW4
WY A8 NG Y, A6 R TR, 20
IR RIAANBE S, LR 12 Btk & UL oA
% 2 amestokolide Afllamestokolide B H. 43 % 4 (1) Hit
RIGVE, REEE I H) BT RAW264. 741 g b g 2 05 1 — AL A
(NO) HI7/E, IC5o791.6 = 0.1 pumol/L; FAN 8T Y 2K I 10
5-hydroxy-7-methoxy-2-methylbenzofuran-3-carboxylic acid
F11-(5-hydroxy-7-methoxybenzofuran-3-yl) ethan-1-one*}
S T LR BT BR T L R KR A TR L K W T T TR B2 AT R R
A—E PTG, MICIHE25-50 ymol/LZ[il; — M Hi =
T LB MBS THLT A7 R B a- 7 1 9 17 BIE 12, 1Cs000
12489.4.17.2. 36.4F138.1 umol/L. N1 FHKT. amestolkiae
s M HT BRI AL B W0 ) 2 & T. amestolkiae AL 1855, 3141
X§T. amestolkiae i Fi 1EAT K AU ) [ 14 A B, AT B A I
PR E AR RN0MMEE W), 735 % E Jymethyl 2-formyl-
4-methylfuro [3,2-b] pyrrole-5-carboxylate (1) . 4-H &
HEB (2) | FMIE-5,7,22-=47-3-FF (3) . 3-H AT
(4) . thailandolide B (5) . aspergillumarin B (6) . (R)-3-
(3-hydroxypropyl)-8-hydroxy-3, 4-dihydroisocoumarin (7) .
3-hydroxymethyl-6,8-dimethoxycoumarin (8) . penicifuran
D (9) . penicifuran C (10) . FAL&Y1NHT KR IRF=9, 1L
A 2103 5K I T. amestolkiaeh 53 .

1 SR

1.1 FE5IR

SW-CJ-2FDEEH 1 TIEG (MR ESHARAR A
F]) - LDZX-50KBS A 37 2y K B i (b g B 22 R T 4 ik
J7) « LRHS-250-11 ZU e R 1A VB 55 75 46 (13 iR 3k 5 77 2% 0
HIRATD . ZWY-2112B B IR 5 92 R 7 2 (L B0
ARG AFD  BUG25-1284 i il e as ( Hilg L RefE il
HIRAFD - SL302NM T KF (il R AR E R =3 A
FRAFD 100-AEZh #1248 CRIRFP I M) A IR
AT DZFREZ T A Lt BHE A A A RATD |
DF-90% Thie i # 30 ERANE S C i = L Bos AR )
Anton paar$ 7 UEEAXMCP 200 (% 221 _F i 5 52 45 R
AT | Ultimate 300075 R A (43 4 (S8 2R R RBHEA

F]) NP 70002 il £ 5 vy 2500 A €3 A3 (VT 75 DR 38 15 PR
d]) « Bruker Ascend 4004 g 3L R4 (TMS YN bR, 15 [E AR
@i /AFD . Bruker Ascend 7008% LR (TMS AN b, il
E s A .« 51 CHROMATOREX I B ( =251k 2
~#]) « Sephadex-LH-20 (3&[E Phamaciaa®]) « MCIAE (=
FWFAFD « HPLCH: (W% i R A IR AF]D - GF 25415
R EEERCAR GE R D . WEE, AimEE . &5 2%
26 ARSI R b gl ORE R TRF) ) .
1.2 EMRIR

RIGHT20184FE9H RE T A K AKBIERIRE, B
HRHR R 25K 5 T R R R %5 w8 Rk Syngnathus acus
Linnaeus. MR 43 8515 B — R L AR FUB (45 HL-
2-3), W, K3 H18S rRNAKE R 741 1242 #2INCBIfH
GenBank [ g, L5 5048 Pe A 18 © 50 7 1 AT b e 20 #, 1%
B ¥k % 5 N Talaromyces amestolkiae (Genbank Accession
NO. MH856395) , {RA7-T R HH = 24 K A Ak ) 24 S 56 =5
1.3 EHE

MAKE TR 5 B A 10 g, EEANR2 g, BERHEEUN g, B
i SN g, BiiE17 g, B4R L.

B A A 8 3R 3k . b K50 g/, #HE4lK50 mL (55%
N 7K i, A2 gl

Nt K. EAbah24.20 g, &ALH:5.01 g, HiERH44.00 g,
AALA51.14 g, S4LE10.70 g, EBER4H0.18 g, W4L4F0.12 g,
TifZ0.03 g, S4L480.014 g, H1L40.003 g, HE4E K1 L.
2 i\ g
21 EHRBAEEES

¥ T. amestolkiae W bRCE T TAEG L, HKEEH
PPl B B R A = M AR 35 #2272 30 °C. 120 r/mindlk
Gk FRT S BRI TV O VR A R TR R o 2 ] A s 7
o, LR 21800, FIE R ## A K30 d.
22 EBESE

B S e 7 A B A T R T R, R RO I 4 ) 1S
IR E, R KT 25U FIAE AR R 28 O ERAE B,
I AR A S BIR E 65 g. ¥ iR ArE KA EH, b
Ak - Ed (1001 0—1:9) B ST HE, RIETLCH MG
HIF, LB R27/4N 5y (Fra-Fr.27) . Fr.74:Sephdex-LH-20
BERA: (ZE T b8 TEE, 10D 26, MIETLCK IS & IF,
FEIFr.7-1-Fr.7-7T25 744 4y, Fr.7-542F 4 & HPLC (H
fi i /K, 55:45, {43 mL/min) 24tk 3 3451 (1.6
mg) ; Fr.7-62F 4 % M HPLC (% 1 /K, 55:45, %3 mL/
min) 7> B 405 B4 2 (0.6 mg) ; Fr.9u & i A (s
REEf, G B Cedess, FEG M3 (4.3 mg) ; Fr.9%
el % HPLC (HIEE /K, 5347, k3 mL/min) 7384tk
BEMLE Y4 (3.9 mg) ; Fr154 Sephdex-LH-20%¢ ik H: (=
SERECHE, 10D E8, RETLCK N 5 &I, 15 2IFr.15-
1-FrA5-72 74445, FrA5-2% 2] 4 BIHPLC (FHEE @ K,
70:30, #i#3 mL/min) 7; E4F B A5 (3.2 mg) ;
Fr15-42 -1 % ZHPLC (FFREE 17K, 70: 30, #iid3 mL/min)
AR B LA 6 (8.1 mg) ; Fr.174Sephdex-LH-20
B (Z&H bE FEE, 10D 28, IETLCKNE &I,
3 HIFrA7-1-FrA7-8%:8 1414y, FraA7-4% -] & HHPLC (H
fiz 17K, 40:60, JiiE3 mL/min) 2 E 4tk 53L& YT (2.2
mg) ; Fr.204:Sephdex-LH-20%¢ kit (=5 ke @ B, 1:1)
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EHT, MRAETLCR N 54, 43 2IFr.20-1-Fr.20-8%:8/~ 4147,
Fr.20-4Z2MCIH: 28T, LREE DK (1:4—-100: 00 B #HT Ik
Jii, WIETLCHK I 5 & IF, 5 2IFr.20-4-1-Fr.20-4-10%:101
4y, Fr.20-4-72 2 % BHPLC (W& 1 /K, 60: 40, Hii#E3
mL/min) B4 LS 1L A 18 (14.5 mg) ; Fr.20-84 1%
AIHPLC (FAE 1 /K, 45:55, #iii#3 mL/min) 42 4i{k15 )4t
419 (3.3 mg) FEH10 (2.8 mg) .

3 FHEE

&M Atk AR ESI-MS m/z: 206 [M-H]; 'H NMR
(400 MHz, CD,0D) &: 10.13 (1H, s, H-7), 7.01 (1H, d, J= 2.2
Hz, H-3), 6.42 (1H, d, J = 2.2 Hz, H-6), 3.92 (3H, s, H-9),
2.73 (3H, s, H-10), °C NMR (400 MHz, CD,0D) &: 187.41
(C-7), 169.40 (C-2), 156.96 (C-8), 146.48 (C-6a), 139.08 (C-
5), 127.57 (C-3a), 119.12 (C-3), 98.90 (C-6), 56.53 (C-9),
12.76 (C-10). LA FAZ WA HAR 15 SCHR [16]HR 38 1A% i 2 4 B A
— 3%, W% E Ak & Y A methyl 2-formyl-4-methylfuro[3,2-b]
pyrrole-5-carboxylate.

& 2: ¥ kAR ESI-MS m/z: 139 [M+H]'; '"H NMR
(700 MHz, CD,0D) &: 6.14 (2H, d, J = 2.0 Hz, H-2, 6), 2.14
(3H, s, 4-CH,), 2.00 (3H, s, 5-CH,), ®*C NMR (175 MHz,
CD,0D) &: 156.70 (C-3), 156.01 (C-1), 139.23 (C-5), 114.95
(C-4), 109.15 (C-6), 100.97 (C-2), 20.22 (5-CH,), 10.95 (2-
CH,). VLR B0t 5 SCHR [ 714008 A A% B e s e A — 2, %
U5 WA A W) 4- R 2

3. FtasHIR g & ESI-MS m/z: 397 [M+H]". H
NMR (700 MHz, CDCl,) &: 5.57 (1H, dd, J = 5.7, 2.6 Hz, H-6),
5.38 (1H, dt, J = 5.7, 2.8 Hz, H-7), 5.22 (1H, dd, J = 15.3,
7.4 Hz, H-23), 517 (1H, dd, J = 15.3, 7.4 Hz, H-22), 3.66 —
3.61 (1H, m, H-3), 1.04 (3H, d, J = 6.6 Hz, H-21), 0.95 (3H,
s, H-19), 0.92 (3H, d, J = 6.8 Hz, H-28), 0.84 (3H, d, J=6.8
Hz, H-27), 0.82 (3H, d, J = 6.8 Hz, H-26), 0.63 (3H, s, H-18),
3C NMR (175 MHz, CDCl,) & 141.51 (C-8), 139.95 (C-5),
135.73 (C-22), 132.16 (C-23), 119.76 (C-6), 116.46 (C-7),
70.64 (C-3), 55.93 (C-17), 54.74 (C-14), 46.44 (C-9), 43.02
(C-24), 43.00 (C-13), 40.99 (C-4), 40.57 (C-20), 39.27 (C-
12), 38.56 (C-1), 37.21 (C-10), 33.27 (C-25), 32.26 (C-2),
28.44 (C-16), 23.17 (C-15), 21.30 (C-11), 21.27 (C-21), 20.11
(C-27), 19.81 (C-26), 17.77 (C-28), 16.46 (C-19), 12.22 (C-
18). LA FAZ LR 5 ST (18] 1 A% 1 B4 B A — 3, W
5 WA FA S -5,7-22-= #i-3-1F.

&4 ABFAR; ESI-MS m/z: 125 [M+H]" ; '"H NMR
(400 MHz, CD,0D) &: 7.14-6.80 (1H, m, J = 8.1 Hz,H-5), 6.40
(1H, dd, J = 2.4,1.0 Hz, H-6), 6.37 (1H, td, J = 2.4, 1.0 Hz,
H-4), 6.35 (1H, dd, J = 2.2, 0.9 Hz, H-2), 3.73 (3H, s, H-7),
*C NMR (100 MHz, CD,0D) & 162.42 (C-3), 159.05 (C-1),
130.83 (C-5), 108.80 (C-6), 106.11 (C-4), 102.33 (C-2),
55.53 (C-7). LA b K 5 SCHR 194 8 10 4% bl B 4l 5 A —
B, WU T A E ) R 3-F AR IR .

&5 As i, ESI-MS m/z: 485 [M+H]"; [a]
2’+83.3 (¢ = 0.21, CDCl;). H NMR (175 MHz, CDCI,) &:
11.05 (1H, s, 7-OH), 7.15 (1H, d, J = 10.2 Hz, H-1), 6.50 (1H,
s, H-5'), 6.16 (1H, d, J = 1.8 Hz, H-7"), 5.99 (1H, d, J = 10.2
Hz, H-2), 4.71 (1H, qd, J = 6.6, 1.7 Hz, H-8'), 417 (1H, dd, J

= 8.9, 2.9 Hz, H-7), 2.95 (1H, dd, J = 15.5, 5.0 Hz, H-118),
2.60 (1H, dd, J = 15.4, 141 Hz, H-11a), 2.27 (1H, dd, J =
14.1, 5.0 Hz, H-9), 2.26-2.23 (1H, m, H-6a), 2.18 (1H, dd, J
= 14.1,4.7 Hz, H-5), 2.16 (3H, s, 7-OCOCH,), 1.85 (1H, td,
J =14.5, 3.0 Hz, H-6B), 1.48 (3H, d, J = 6.6 Hz, H-9"), 1.35
(3H, s, H-15a), 1.27 (3H, s, H-12a), 1.16 (3H, s, H-14a), 1.15
(3H, s, H-13a), C NMR (700 MHz, CDCl,) 6: 203.81 (C-4),
170.72 (7-OCOCH,), 168.91 (C-10), 162.50 (C-4'), 159.78
(C-5), 156.20 (C-1), 136.03 (C-2'), 127.74 (C-2), 112.44 (C-
3’), 106.47 (C-5), 102.51 (C-1’), 79.87 (C-8), 76.24 (C-8),
72.08 (C-7), 64.32 (C-7’), 44.84 (C-4), 42.64 (C-5), 42.07
(C-9), 38.66 (C-10), 27.77 (C-14a), 27.60 (C-15a), 26.77
(C-6), 21.67 (C-11), 21.62 (C-12a), 21.45 (C-13a), 20.83
(7-OCOCH;), 16.58 (C-9'). LA ErZi #1553 BR[20]4IE 1)
WA FE A — 3, WU A& P A thailandolide B.

6. AEERIRE A ESI-MS m/z: 249 [M-H]; [al5-
11.0 (c = 0.24, MeOH). '"H NMR (400 MHz, CD,0D) &: 7.45
(1H, dd, J = 8.5, 7.4 Hz, H-6), 6.84 (1H, d, J = 8.5 Hz, H-7),
6.78 (1H, d, J = 7.4 Hz, H-5), 4.62 (1H, m, H-3), 3.76 (1H, m,
H-4), 3.06-2.90 (2H, m, H-4), 1.91-1.70 (2H, m, H-2’), 1.67-
1.54 (2H, m, H-1), 1.54-1.43 (2H, m, H-3’), 117 (3H, d, J
= 6.2 Hz, H-5"), ®C NMR (100 MHz, CD,0D) &: 171.51 (C-
1), 163.21 (C-8), 141.64 (C-10), 137.38 (C-6), 119.35 (C-5),
116.70 (C-7), 109.52 (C-9), 81.37 (C-3), 68.32 (C-4’), 39.81
(C-3), 35.80 (C-2’), 33.65 (C-4), 23.52 (C-5'), 22.27 (C-1).
L A% R A AR 55 SO R [2 1190 38 09 A% il B B AR — 3, W e
A& ¥ lvaspergillumarin B.

EWT: Ktk ESI-MS m/z: 221 [M-H]; [a]3’-
127.9 (c = 0.14, MeOH). '"H NMR (700 MHz, CD,0D) &: 7.47-
7.44 (1H, dd, J = 8.5, 7.5 Hz, H-6), 6.85 (1H, d, J = 8.4 Hz,
H-7), 6.79 (1H, d, J = 7.4 Hz, H-5), 4.65 (1H, m, H-3), 3.63
(2H, d, J = 6.2 Hz, H-13), 3.04 (1H, dd, J = 16.4, 3.4 Hz,
H-4a), 2.96 (1H, dd, J = 16.4, 11.3 Hz, H-4b), 1.91 (2H, m,
H,-12), 1.88-1.77 (1H, m, H-11a), 1.74-1.67 (1H, m, H-11b),
C NMR (700 MHz, CD,0D) & 171.28 (C-1), 163.05 (C-
8), 141.42 (C-10), 137.21 (C-6), 119.15 (C-5), 116.54 (C-7),
109.32 (C-9), 81.06 (C-3), 62.26 (C-13), 33.53 (C-4), 32.18
(C-12), 28.79 (C-11). LA A% R 4 5 SCHR[22]4% 18 1) 4% T £
P B A — B, WU E A Y8 (R)-3-(3-hydroxypropyl)-8-
hydroxy-3,4-dihydroisocoumarin.

& 8. Wi K ESI-MS m/z: 237 [M+H]*; 'H
NMR (175 MHz, CD,OD) &: 7.89 (1H, t, J = 1.7 Hz, H-4),
6.80 (1H,d, J = 2.7 Hz, H-5), 6.71 (1H, d, J = 2.7 Hz, H-7),
4.50 (2H, d, J = 1.7 Hz, H-1’), 3.93 (3H, s, 8-OCH,), 3.84
(3H, s, 6-OCH,), ®C NMR (175 MHz, CD,0D) &: 162.43
(C-2), 158.33 (C-6), 149.38 (C-8), 139.75(C-4), 138.88 (C-
8a), 130.55 (C-3), 121.41(C-4a), 103.94(C-7), 101.64 (C-5),
60.21 (C-1'), 56.89 (8-OCH,), 56.39(6-OCH,). DL k%M %k
5 5 SCHR (2314 T8 9 1% Tk B 9 Jo A — 3, 0% e e & 0k
3-hydroxymethyl-6,8-dimethoxycoumarin.

& M9: Ktk R, ESI-MS m/z: 191 [M-H]: '"H NMR
(700 MHz, CD,0D) &: 8.53 (1H, s, H-2), 7.02 (1H, d, J= 2.3
Hz, H-4), 6.35 (1H, d, J = 2.3 Hz, H-6), 2.52 (3H, s, H-9),
3C NMR (175 MHz, CD,0D) &: 195.79 (C-8), 156.69 (C-5),
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154.64 (C-2), 143.99 (C-7), 140.97 (C-7a), 127.26 (C-3a),
123.80 (C-3), 102.08 (C-6), 98.88 (C-4), 27.86 (C-9). L 4%
T A4 5 SCHR [24) 10 38 1 A% il 5 e AR — B, W% b &
¥ A penicifuran D.

A Y10: Bt sHIRE A, ESI-MS m/z: 191 [M-H]; H
NMR (700 MHz, CD,0D) &: 10.12 (1H, s, H-8), 6.92 (1H, d,
J = 2.3 Hz, H-4), 6.30 (1H, d, J = 2.2 Hz, H-6), 2.74 (3H, s,
H-9), ®C NMR (175 MHz, CD,0OD) &: 186.85 (C-8), 168.83
(C-2), 156.15 (C-5), 143.03 (C-7), 138.29 (C-7a), 127.03 (C-
3a), 118.68 (C-3), 101.17 (C-6), 97.58 (C-4), 12.20 (C-9). L\
AZ LB 5 SCHR[2414R 8 HAZ R BOR B A — 5, T e Ak
4% penicifuran C.

4 gL

AT R LA B R T. amestolkiaeF 14 K =
YA EN0ONMEE Y, B2 AR EIREUEY
(6, ), 2N HIMRIEAL AW (9, 10) , INFEKIMLEY
&), N HERIEY (B, IR &EY (3, 1M E EER
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