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Two new chemical constituents from Cynanchum wilfordii
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Abstract: Objective To investigate the chemical constituents and their anti-inflammatory activity of Cynanchum wilfordii. Methods
Various chromatographic techniques including silica gel, ODS, and Sephadex LH-20 column chromatography were employed for the
isolation and purification of compounds. Their structures were elucidated through comprehensive spectroscopic analysis including HR-
ESI-MS, ESI-MS, 'H-NMR, '*C-NMR, HSQC, and HMBC. The anti-inflammatory activity of the compounds was evaluated using the
Griess method. Results Two compounds were isolated and identified as (7'R,8'S)-dehydrodiconiferyl alcohol 9'-O-B-D-
xylopyranoside (1) and 3B-[(O-B-D-glucopyranosyl)-oxy]-8f,14p-trihydroxycarda-5,20-(22)-dienolide (2). Compounds 1 and 2
inhibited NO production by 55.16% and 15.34%, respectively, with a median inhibition concentration (ICso) of 41.37 umol/L for
compound 1. Conclusion Compounds 1 and 2 are both new compounds, belonging to lignan and cardenolide types, respectively.
They have been assigned the names cynawilforin A (1) and wilforcardenoside A (2). In vitro anti-inflammatory assays indicated that
compound 1 exhibits certain anti-inflammatory activity.
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AR T 96 FLMR, B4l 100 uL, FRHEL 3 1L,
[F) B 2 B 3 2E I AR A B 2 0T 15 97 8L 50 pl B
T 37 C. 5% CO 7= M HEE 1h J5, FHIIA 50
uL LPS PLEIE RAW264.7 4. 24 h J Yo B2 ffa %
It biE, BT-20 CHA. R BL 50 pL 3577
&5 100 pL Griess 1R AR 1% & 5 R R
IR A+ 0.1%N-(1-Z59%) 2 i — SRR Eh I i S5 AR R
AR A  PRPE 10 min, 540 nm EEFRX_EIEIR G
JE (A fH. RIEFRME LT NO Bl
3 #ikE

EY 1. AfEPIREG S (FED. [afy —10.45
(c 5.5, MeOH); HR-ESI-MS #E4> 7B 7§ m/z
513.173 0 [M+Na]* GH&EAE 513.173 1D st H S

T A CosHioOr0o LLAMGIE RIRFEEREHE (3 398
em™) FIF5EIR (1650 1463 cm) HFALIR I,
£ "TH-NMR (500 MHz, CD;0D) (& 1) Hin] )i, 417
1) ABX & &S5 5 [0u6.93 (1H,d,J=1.0 Hz, H-
2", 6.75 (1H, d, J= 8.0 Hz, H-5"), 6.83 (1H, dd, J= 8.0,
2.0 Hz, H-6")] } AX 2455 [6u6.93 (1H, d, J =
1.0 Hz, H-2), 6.97 (1H, brd, J= 1.5 Hz, H-6)], #&/R%k
FIHAETE 1,3,4,5-DUBARAT 1,3,4-=HURI5 & . Ik
Gb, BRI 2 NHEIEE S [0u3.86, 3.81 (% 3H,
$), 1 MAWEIES [0u6.52 (1H, d, J = 16.0 Hz,
H-7), 6.22 (1H, dt, J= 16.0, 6.0 Hz, H-8)], LA J& 1 4
WS P55 [0u4.29 (1H, d, J= 7.5 Hz, H-1")],
3C-NMR (125 MHz, CD;0D) Al DEPT i /5 k&

F1 L&Y 175024 '"H-NMR £ BC-NMR ##&
Table 1 'H-and '*C-NMR spectral data of compounds 1 and 2

Bt 1 et 2

OH dc OH oc

1 132.6 1 1.03~1.06 (2H, m), 1.76~1.79 (2H, m) 38.9
2 6.93 (1H,d,J=1.0Hz) 1121 2 1.24~1.28 (2H, m), 1.82~1.86 (2H, m) 29.6
3 1455 3 3.95~3.98 (1H, m) 78.2
4 149.0 4 2.38~2.42 (2H, m) 35.3
5 130.1 5 139.3
6 6.97 (1H, brd, J = 1.5 Hz) 116.7 6 5.25 (1H, brs) 119.3
7 6.52 (1H, d, J = 16.0 Hz) 1319 7 2.22~2.26 (2H, m) 35.6
8 6.22 (1H, dt, J=16.0, 6.0 Hz) 127.6 8 74.7
9 4.19 (2H, dd, J=6.0, 1.5 Hz) 63.9 9 1.37~1.42 (1H, m) 475
1 1344 | 10 39.0
2' 6.93 (1H,d,J=1.0Hz) 1106 | 11  1.35~1.40 (2H, m), 1.86~1.90 (2H, m) 19.4
3 1492 | 12 1.39~1.43(2H, m) 39.4
4 1475 | 13 50.4
5 6.75 (1H, d, J=8.0 Hz) 1161 | 14 85.4
6' 6.83 (1H,d,J=2.0Hz) 1197 | 15 1.76~1.79 (2H, m) 37.6
7 5.58 (1H, d, J = 6.0 Hz) 89.1 | 16  1.85~1.89(2H, m), 2.03~2.06 (2H, m) 26.8
8' 3.60-3.63 (1H, m) 53.0 | 17  2.71~2.74 (1H, m) 52.1
9 4.13~4.17 (2H, m), 3.75~3.78 (2H, m) 722 | 18  1.20(3H,s) 17.9
1" 429 (1H,d, J= 7.5 Hz) 1053 | 19  1.28(3H,s) 182
2" 3.31-3.34 (1H, m) 749 | 20 175.8
3" 3.29-3.33 (1H, m) 779 | 21 5.01(1H,d,J=15.0Hz),5.27 (1H,d,J =144 Hz) 73.6
4" 3.45-3.48 (1H, m) 71.2 22 6.09 (1H, s) 117.7
5" 3.17~3.19 (2H, m), 3.80~3.85 (2H, m) 66.9 | 23 174.4
3-OMe 3.86 (3H, 5) 56.7 1" 5.07(H,d,J=7.8Hz) 102.5
3-OMe 3.81(3H,5) 56.4 | 2'  4.00~4.03 (1H, m) 75.3
3 4.25~429(1H, m) 785

4" 424~4.27(1H, m) 71.6

5 4.26~429(1H, m) 785

6'  4.40~4.43 (2H, m), 453~4.56 (2H, m) 62.8
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Fig.2 Chemical structures of compounds 1 and 2

&Y 2. BEEHIRES & (IEIED . [a]) +8.48
(c 0.5, MeOH); HR-ESI-MS #:4r T & 71§ m/z
551.284 1 [M+H]" (iHH{H 551.285 1), 456 C-
NMR (150 MHz, CsDsN) 5 H-NMR (600 MHz,
CsDsN) #idlg (£ 1), #iw 5+ N CoHanO100
IR YGIETE 1737 em ' 4b 27K y- P G FRIERFAE LI,
FHLEM P AFLE T WEEIA . 3C-NMR F1 DEPT 45
29 MNMAE S, BEE 2 ANHIE, 10 MERFZE, 9
RHEERD 8 ANZRf, Hh & 2 MHEER (5c17.9,
18.2), 1 Mk (6c119.3), 1 N TIHHAEEI (Oc
175.8, 174.4, 117.7, 73.6) 1 1 N7SHHE (5c 102.5,
78.5,78.4,75.3,71.6,62.8). 'H-NMR #5751
TEE 2 N IAES [0n 1.20 (3H, s, CH3-18), 1.28
(3H,s,CH3-19)], 1 M&EER 1155 on5.25 (1H, brs,

H-6) PAK 1 AT ABRZS A B ICHIRHIE S 5 [616.09
(1H, s, H-22), 5.27 (1H, d, J = 14.4 Hz, H-21a), 5.01
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Study on secondary metabolites of marine-derived fungi Talaromyces sp. 13-z-02
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Abstract: Objective To investigate the secondary metabolites produced by marine-derived fungi Zalaromyces sp. 13-z-02 and their
anti-inflammatory activities were studied. Methods The isolation and purification of compounds were performed using silica gel and
ODS column chromatography, semi-preparative HPLC. And their structures were elucidated by MS and NMR analyses. The isolated
compounds were evaluated for their anti-inflammatory activity in zebrafish. Results One new isochromane and eleven known
compounds were isolated and identified as 8-hydroxy-6-methoxy-7-methylisochromane (1) from the fermentation broth of this strain,
bacillisporin B (2), macrosporusone D (3), bacillisporin F (4), 1-epi-bacillisporin F (5), macrosporusone E and 1-epi-macrosporusone
E (6), bacillisporin A (7), xenoclauxin (8), Sch 725680 (9), aculene C (10), 6-ethyl-2-hydroxy-4-methoxy-3-methylbenzaldehyde (11),
6-ethyl-2,4-dihydroxy-3-methylbenzaldehyde (12). Compounds 1 and 12 significantly reduced the migration of immune cells with the

same concentration of 20 umol/L and exhibited anti-inflammatory activity. Conclusion Compound 1 is a new isochromane,
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designated as talaroslisochromane. Compounds 1 and 12 showed anti-inflammatory activity.

Key words: marine-derived fungi; Talaromyces sp. 13-z-02; secondary metabolites; anti-inflammatory activity; talaroslisochromane;

6-ethyl-2,4-dihydroxy-3-methylbenzaldehyde

HrfiEHZ& (duclauxin) A& 1 F-EHICERIE
I Coligophenalenone) 2R, HREH T RM A
T SR PTG P IS, B R B B
Wity HATAEMEE AT 73 B3 \AHILIE,
BRMAGIFR 4 KO, FET LI, LRk
TS Z M E ST ELIN 5 8 M IR 8 = 5 e,
BAPUMRES, PUEP B0 6 R HTE RS A1)
1. Machado SEEINIFIEEHGEAS Mycale sp.f AT
Talaromyces pinophilus KUFA 1767 43 & 35516 &4
bacillisporins A A1 B, AEEMEE R bacillisporin A
X 4 BT AT ER B ATCC 29213 F1 MRSA 43 5 €76
EERE 7424 RIE BEFEENME, SR EKE
(minimum inhibitory concentration, MIC) {HN 4
pg/mL, bacillisporin B X} LA | 2 #RAH & 1) MIC {73
AN 8. 16 pg/mL CBHM: XA TG AR MIC 4371
N 0.2y 64 ug/mL). Jiménez-Arreola &5\ 135 FL
Talaromyces sp. 1Q-313 H143 %3843 duclauxin.
bacillisporin G I xenoclauxin, X¥ELEYINT N
Al R IREE 1B (APTP1B1-400) RILHHEFI)

I P, A B IR - Cmedian inhibition
concentration, ICso) {73779 12.7+ 13.4. 21.8 pmol/L
CRHPAXS IR ARBRIN ICso N 26.7 pmol/L) . IXEEAL &
VIRes FEEO I R, B HENE, R
XA B B o AR T, AEIETT R P &
PP QB PR AEeRE 7 T A BRI T

AT SN AL RIS e KR IY) Talaromyces sp.13-
z-02 HATHI T, MRV > B3RS 12 ML
E (ERILE D, A% 1 SR S &
7 A~-E3F oligophenalenone A&, 437N 8-F83-
6- 4 2L -7- AL S A3 (8-hydroxy-6-methoxy-7-
methyl- isochromane, 1)+ Z#IfT B 2 B (bacillisporin
B, 2). Kfifld D (macrosporusone D, 3). ZEfIFF
# & F (bacillisporin F, 4). 1-epi-3£FFHIE K F (1-
epi-bacillisporin F, 5). K7Ed E 5 1-epi- K
E (macrosporusone E and 1-epi-macrosporusone E,
6). ZFFE R A (bacillisporin A, 7). w5
3 (xenoclauxin, 8). Sch 725680 (9). Filf&E i C
(aculene C, 10). 6-.5E-2-F2Fk-4-H A JE-3-H LK

1 HEY 1~12 L ESE

Fig. 1 Chemical structures of compounds 1—12
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% (6-ethyl-2-hydroxy-4-methoxy-3-methylbenzal-
dehyde, 11). 6-Z.3%-24- "3 3-FIE I (6-
ethyl-2,4-dihydroxy-3-methylbenzaldehyde, 12).
LB i EY, s NER O BT
B 1t R 0] 73 B8 3R AF (140 & WDk AT Bt 205 PR
7, WA 1 A1 12 7€ 20 pmol/L I B HiL 4 i
1 UESHH
1.1 X5

SJ-CJ-2F By TAE G (RNt i e &
FRATD , BXM-30R B oK B (g ey
YRR AR AR, N-1100 e 78 K AX
(Eyela 7)) , ZF-20D W& FEZUE AN BT A (DL LT
THAZARTEAFD , SPX-500 U8 REAE LT
FeE CTURILREXAR) ) , MDF-86V340E BY{IKil fR
8 CZBrh R ER AR SR AR AR
AvanceCore 400 MHz #ZREFEHRAY (LA & e b
HIRAF]D , LC3000 =y B0 AH A (48 e 43
HHX 284 FR A 7)), Thermo Fisher 143 ¥t 4% , CVC
3000 AU EL 4454 2% (Vacuubrand A7) , Primaide &
ROBAR AR b H SRR IR A FD , WZZ-
2B AU (R ROCAEERA TR AFD |, Al
B iEFE 5 Cig-MS-IT (Cig, 250 MM X 4.6 mm, 5pum) .
5PFP (250 mmX4.6 mm, 5 um) . &Rtk
5C1-MS-IIH! (250 mm>X10 mm, 5 um) . 4 7%
itk 5C1e-MS-IT (250 mm>X20 mm, 5 pm)
(Nacalai tesque 7], HAD , #E AR (F
EpgreAe L), sREREGR D (il el CRBOETHR
HIRM AR AT B Hral CRcER TR 27 5
MRATE]D, #IE] T (zlyz: EGFP) R S i T 10
IRAE B £ N S5 15 10 15 24 ) 7 ik TR R
Forbty, FrAIFHVEZ msISE S Rl AR
HAWRAR], it 74252-25-8).
1.2 EHRIEREE

BIME 13-2-02 7055 H T PE AL R KRt
i, ORI AR TR A A PR 2 W) 5 Jld B PR 2k
K41 DNA $2HC. 35 aifk 507 TAF, 75 NCBI
H I P rons ITS Wl Fp 48 5 (1) 25 AT LL X, 278
WAEKIEAS ITS MFEESER, KEkEEN
Talaromyces sp.13-z-02, 3+#]H MEGA (Version 7.0)
2t TR RI R o
2 &
2.1 kAR

£ PDA ¥:FRdk BHFh Tularomyces sp.13-z-

02, BT 28 CHEHIRIGFME R 3d, BKA
BRI (1) 35 35 R /N UMK R 5 B B 2 5 ik
BT, HiRAM TEE KR 30 d, KR
HN30L.

HEE 2 5 RER R (g/100mL): WK 1.0%.
IR 4 0.05%- 7K ER 3.3%. BEEEE 0.3%. %%
ZERE 2.0% FaFE 1.0%. HEERE 2.0%.

22 RERFEHRIRES B

KHIBSER LB #EHL Talaromyces sp. 13-z-02
WRKTEEYD, 1595 36.2 g FI-Y) . I8 A B 90%
H K RO, 1RSI e R E IR 2 Ja AT
JRIRAGACEE, 15304 EEEERW) 5.5 g F 90% H -
IKZER) 30.71 go

IR RERFE (B 90% HEE-/KAEHLY), A4 i k-
BEEE 206 (120, 10514 9:1. 8:1. 6:1. 4:
1,201, 101,00 D BRJEBMN, 4id TLC-HPLC
ST, BIEFEMIRAS 18 N4 (Fr. 1~18). Fr. 3
(326.1 mg) J#id HPLC #il#% (Cis Pl ectE, M-
0.1% =% LR /K 50 © 50, 4 mL/min), 5%k
A% 11 (r=16.1min, 134.4mg). Fr.4 (616.1 mg)
3T HPLC #il#& (Cis il &4E, FBE-7K 55 45,
4 mL/min), f3EHAY 1 (k=9.6 min, 10.1 mg)
12 (fR=22.5min, 19.4mg). Fr.5 (553.7 mg)
I HPLC #il#¢ (Cis il &4, HEE-0.1% =9 &
FR /KB 60 © 40, 10 mL/min), B F1LE&Y 10
(tx=10.9 min, 115.7mg). Fr.12 (411.9mg) @it
HPLC il 4 (Cig il 54, FEE-0.1% = LK
80 120, 10 mL/min), HEMLAY 8 (r=5.4
min, 29.4mg) 19 (g=15.3min, 23.0mg). Fr.
13 (504.6 mg) Wi &R AT A1, KA FRE-—&H
i (10 1) FEHEBASE 8 N4 s (Fr. 13.1~
13.8). Fr.13.4 ifid HPLC #l4 (Cis 5+, H
F-0.1% =3 LBR/KIEW 75 & 25, 4mL/min), 5%
AW 6 (1r=8.4min, 8.0mg) Ml 7 (tr=14.7 min,
3.7mg). Fr.14 (430.8 mg) @it HPLC #l4% (Cis
et gk, WEE-/K 75 025, 10 mL/min) 25 %
A3 13 ML (Fr. 14.1~14.13) A&
2 (g=11.3 min, 32.6 mg). Fr. 14.12 j#it HPLC
Hl& (Cig KHl &, 2M5-0.1%=5 LFRK R
60 : 40, 4mL/min), 3#EHY 3 (R=14.5 min,
43.8 mg). Fr. 14.13 i HPLC #ll#% (Cis il %
¥, ZHE-0.1% =5 LIRIKVE A 60 : 40, 4 mL/min),
BREMEY 4 (k=10.7min, 4.7mg) A5 (r=13.1
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min, 4.4mg).
2.3 RTEMALR

W EEREN To(zlyz: EGFP) AP a1 (28 +
0.5) CH:FMPRE 3d, EHRIERMEE NPk Kk
BIEWHIghE, B 24 fLE IR, 4L 10 %%,
BH 3 AEEA, RETONEA, BEAH
(CuSO4)~ FHYEXTHRZL (M5|Mk3EE) A4 . Mgl
W3 3 SR 43 i B DMSO ¥ fi#, CuSO4 4%
IR 75 A NG 0] B 2H 5 O N B 5 f8 77
K, BHEXS IRZH 45 T M5 W36 % (20 pmol/L) Al
FRAK, FERAIMARES (20 pmol/L) FNFRHIK,
IR FLIARRIR 2N 2 mL. BRIk E T 5774
Bk 2h Ja, BAA., BHTEXT IR A T
CuSO4 (20 pmol/L), 1 h JG T 5%t W1 F W%
TR, GE T2 D 5 A0 O 2 b 58 E 41 M 7% ) Hc i .
FIH GraphPad Prism 3K AT G0t 0, PEANTFE
A T AT o
3 HRESWH
3.1 EHREELR

Btk Talaromyces sp. 13-z-02 1] ITS J¥%1] PCR
PG T A E N 558 bp, X5 NCBI 4 2 A 11 1
W Talaromyces annesophieae (MW965793.1) [1] ITS
FFAERE R 2 R 58— 300, SEGOCRIE RStk b
W BRI 73, WEWEHRIES, Wigslik, W
RERBEC, WEEHEHEG, BRIk,
I U E 13-2-02 NEEIRE, JFKHm AN
Talaromyces sp. 13-z-02 (& 2).

99 Talaronycesfiuniculosus DB22A (PP860226.1)

99 Talaromryces sayulitensis DTO 439-El1 (MZ014549.1)

{Talaromyces amnesophieae ASI-1 (MW965793.1)

98 Talaronyces sp.13-z-02

100 Talaromyces annesophieae CBS 142939 (NR 170732.1)

'Talaromyces annesophieae JW9011 (MF574592.1)

Penicillium sp.BRM046336 (MK461563.1)

0.5

2 BE#k Talaromyces sp. 13-z-02 R G A B
Fig.2 Phylogenetic tree of strain Talaromyces sp. 13-z-02

32 UEYEHEE

WEY 1. RHEEWME: maPiE HR-ESI-
MS £ m/z 195.102 5 Z5 HHHE = 7% [M+H]", #R
5 F RN CiHuO0s, SHESE (195.1016) &fE—

#H, BT E R AEREN S, A 1 RS
TEAE 209, 277 nm AR, SORETHEA RN
Bt aAMGIEAHRE (3319em ™). WWHE (2944
em ). AL (2832,2944 cm™) . K3 (1449 em™).
BT (1022cm™) F4M T BUES: BC-NMR (&
1) F HSQC iR AEAE 3 4 sp? 2446 Zhk ¢ 132.0.
108.7+114.7; 2 ME5 sp? #:46Z=Hk 5c 156.7+150.3;
1A sp? LI F 2L 6o 103.2/6.26 (1H, s), $781%
WEMER 1 NEIR; 2 A sp® e b HE ST H &
Scm 64.4/4.74 (2H, s), 65.1/3.93 (2H, t, J=5.6 Hz); 1
/I\ Sp3 EEEFI% Ocm 28.6/2.79 (ZH, t,J=5.5 HZ); 2 /]\
H L Ocm 55.8/3.79 (3H, s), 7.7/2.07 (3H, s), H1f,
& AHER. DRSS T 4 DA,

RGN 1 HI8H 57— NI AR LS
11 5 8-hydroxy-6-methoxy-3,7-dimethyl-isochromane
MR RGBSR R BUE AT BC-NMR BE 3R 5 A0,
X AR EY 1 1) C-3 B 1 AREGES . bd
Y11 HMBC Kt (K 3) gyt H-5 5 C-8a Al
C-7, CHs-7 5 C-6. C-7 ¢ C-8, Hx>-1 5 C-8. C-8a
K C-4a, Ho-4 5 C-3. C-4a. C-5 )¢ C-8a, LIJ 6-

F1 HAY1H'H- F1B3C-NMREIHE (400/100 MHz, CDCl)
Table 1 'H- and 3C-NMR data of compound 1 (400/100

MHz, CDCl3)

{304 OH Jc
474 (2H, s) 64.4, CHz
3.93(t,J=5.6 Hz) 65.1, CH:
2.79 (t, J = 5.6 Hz) 28.6, CH2

4a 132.0,C

5 6.26 (1H, s) 103.2, CH
6 156.7,C

7 108.7,C

8 150.3,C
8a 114.7,C
6-OCHs 3.79 (3H,s) 55.8, CHs
7-CHs 2.07 (3H, s) 7.7, CHs

o
ﬂ OH
(6}
HMBC: ~ X\ !H-'H Ccosy: —

3 A1 KEE 'H-'H COSY 1 HMBC x4
Fig.3 Key '"H-'H COSY and HMBC correlations of
compound 1
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OCH3 M1 C-6 HIMHRAE 5, IEMIMLEY 1 HAH
FrB5 8-hydroxy-6-methoxy-3,7-dimethylisochromane
A 'H-"H COSY 1 K 45 i ) Ho-2/Ho-3 #H5%
LS HMBC 36 A1 25 Hi 1) Ho-3 A1 C-1 2 Ho-1
C-3 [MAHSGIEW T C-3/0/C-1 [fiE$: . Lh F {5 BAE
HAEY 1 45 8-hydroxy-6-methoxy-3,7-
dimethylisochromane [ [X 7] 7& C-3 2> 7 1 4~ H
M, WOy 8-Fadk-6- WU R -T- R R . &
Scifinder i FERT R, a1 ke,
%4 N T e £

WEY 2: WEEARAR: o]y +340.1 (c 0.30,
MeOH); 7£ ESI-MS #1, #5578 FIE [M—H] A
miz 473.1, F5F 3N CasHis00; 'H-NMR (400
MHz, DMSO-de) 6: 11.84 (1H, s, 4-OH), 6.92 (1H, s,
H-5), 6.79 (1H, s, H-5"), 6.25 (1H, brs, 9-OH), 5.71
(1H, d, J = 15.1 Hz, H-1p), 5.63 (1H, d, J = 15.1 Hz,
H-1a), 5.12 (1H, d, J = 12.5 Hz, H-1B), 4.99 (1H, d,
J=12.5Hz, H-1'a)), 4.82 (1H, s, H-8"), 4.76 (1H, s, H-
97,2.96 (3H, s, H-10), 2.46 (3H, s, H-10); 3C-NMR
(100 MHz, DMSO-ds) d: 192.8 (C, C-7'), 169.4 (C,
H-3), 167.9 (C, H-3"), 163.2 (C, C-4"), 161.5 (C, C-
4),152.3 (C, C-6"), 148.9 (C, C-9), 147.8 (C, C-3b),
145.9 (C, C-6), 137.3 (C, C-3b), 134.8 (C, C-7),
131.3 (C, C-8), 119.7 (CH, C-5"), 119.1 (CH, C-5),
119.1 (C, C-6a), 116.8 (C, C-6"2), 109.7 (C, C-9a),
103.8 (C, C-3"), 97.5 (C, C-3a), 85.3 (CH, C-9"),
70.1 (CH», C-1"), 66.8 (CHa, C-1), 64.6 (CH, C-8’),
49.6 (C, C-9'), 24.4 (CHs, C-10), 23.2 (CHs, C-
107). A3 5 SCHRAZ R B ) bt — 30080, s
EA W) 2 N bacillisporin B

WaEY 3. BEOERY;: (o) +36.3 (c 4.3,
MeOH); ESI-MS m/z 487.0 [M—H]" ~#EN T &1
W, $27R7r 1N CaeHigOr0: "H-NMR (400 MHz,
DMSO-ds) 6: 11.76 (1H, brs, 9-OH), 7.13 (1H, s, H-5),
6.83 (1H, s, H-5"), 5.18 (1H, d, J = 12.6 Hz, H-1'0),
5.01 (2H, overlapped, H-1B, 8"), 4.85 (1H, s, H-9),
3.06 (3H, s, H-10), 2.46 (3H, s, H-10"); '3C-NMR (100
MHz, DMSO-ds) ¢6: 191.2 (C, C-7"), 167.6 (C, C-3),
165.1 (C, C-1), 164.4 (C, C-3), 163.5 (C, C-4"), 162.4
(C, C-4), 160.7 (C, C-9), 152.6 (C, C-6", 149.2 (C, C-
7), 148.3 (C, C-6), 147.1 (C, C-3b), 134.4 (C, C-3b),
132.4 (C, C-8), 120.1 (CH, C-5), 120.1 (CH, C-5"), 118.2
(C, C-6a), 116.6 (C, C-6'a), 103.9 (C, C-3"), 100.2 (C, C-

9a), 98.3 (C, C-3a), 85.3 (CH, C-9, 69.4 (CH,, C-19,
65.6 (CH, C-8), 49.4 (C, C-9'), 24.5 (CH3, C-10), 23.2
(CHs, C-10". DA 354f 55 SCHRAZ W B ot b — 3502,
% LAY 3 24 macrosporusone Do

WEY 4: AOMAE; [a]y +212.9 (c 047,
MeOH); ESI-MS m/z 545.1 [M—H] N#ES 15 1 1&
N, R AN CoHanOn: 'H-NMR (400 MHz,
DMSO-ds) 0: 11.95 (1H, brs, OH-4"), 11.79 (1H, brs,
OH-4), 10.81 (1H, s, OH-9), 7.00 (1H, brs, H-5), 6.90
(1H, d, J=8.7 Hz, H-5"), 6.68 (1H, d, /= 4.9 Hz, H-1),
5.82 (1H,d,J=4.4 Hz, H-9"), 5.07 (3H, overlapped, H-
1', 8", 3.52, (3H, s, 1-OCH3), 2.96 (3H, s, H-10), 2.50
(3H, overlapped, H-10"), 2.00 (3H, d, J = 18.0 Hz,
OCOCH3-9); 'BC-NMR (100 MHz, DMSO-d¢) o:
190.9 (C, C-7%, 170.0 (C, OCOCH3-9"), 168.4 (C, C-
3), 167.2 (C, C-3%), 163.3 (C, C-4"), 162.8 (C, C-4),
152.8 (C, C-6", 151.3 (C, C-9), 146.8 (C, C-6), 146.3
(C,C-3%b), 138.9 (C, C-8), 134.1 (C, C-7), 130.8 (C, C-
3b), 120.3 (CH, C-5"), 119.8 (CH, C-5), 118.3 (C, C-
6a), 116.5 (C, C-6"), 109.7 (C, C-9a), 103.9 (C, C-3"a),
98.1 (CH, C-1), 97.0 (C, C-3a), 85.5 (CH, C-9), 68.8
(CH», C-1"),61.4 (CH, C-8"), 55.3 (CH3, OCHz-1),47.9
(C, C-9%), 24.3 (CH3, C-10), 23.2 (CH3, C-10"), 20.7
(CH3, OCOCH3-9") o 8 it Xof b SCHR A (R A G £ A 1),
KA 4 4 bacillisporin Fo

WEW 5. AEKAK: [a]d +242.6 (c 0.44,
MeOH); ESI-MS m/z 545.1 [M—H] ~A#ED T 51
W, $ERT XA CoH20n; 'H-NMR (400 MHz,
DMSO-ds) 6: 11.95 (1H, brs, 4-OH), 11.82 (1H, d, J=
24.0, 4-OH), 7.00 (1H, brs, H-5), 6.90 (1H, d, J= 8.2
Hz, H-5"), 6.76 (1H, d, J = 4.8 Hz, H-1), 5.82 (1H, d,
J=4.4 Hz, H-9, 5.07 (3H, overlapped, H-1', 8", 3.52
(3H, s, OCHs-1), 2.96 (3H, s, H-10), 2.48 (3H, s, H-
10",2.00 (3H, d,J= 18.0 Hz, OCOCH3-9"); '3C-NMR
(100 MHz, DMSO-ds) d: 190.9 (C, C-7"), 170.1 (C,
OCOCH3-9", 168.3 (C, C-3), 167.3 (C, C-3"), 163.3 (C,
C-49, 162.8 (C, C-4), 152.7 (C, C-6", 151.2 (C, C-9),
146.7 (C, C-6), 146.6 (C, C-3b), 138.8 (C, C-8), 134.0
(C,C-7),130.9 (C, C-3b), 120.3 (CH, C-5"), 119.3 (CH,
C-5), 118.2 (C, C-6a), 116.3 (C, C-6"a), 109.9 (C, C-
9a), 103.8 (C, C-3"2), 98.3 (CH, C-1), 96.8 (C, C-3a),
85.3 (CH, C-9"), 68.6 (CH2, C-1), 61.3 (CH, C-8"),55.5
(CHs, OCH3s-1), 48.1 (C, C-9"2), 24.4 (CH3, C-10), 23.1
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(CHs, C-10"), 20.7 (CH3, OCOCH;-9"). LA bE##E 5
R A R AT X LD, S A S ON 1-epi-
bacillisporin F.

WEY 6: HWEOKHA; [a]y +251.4 (c 0.80,
MeOH); ESI-MS m/z 503.1 [M—H]" NS T8 T
I, $RrT:XA C27H20010. £ DMSO-ds H 'H-
NMR Al BC-NMR &Rk 2 FhZ Rk 101 1
BREW. LEY) 6a: 'H-NMR (400 MHz, DMSO-d)
5: 11.98 (1H, m, 4-OH), 11.77 (1H, s, 4-OH), 10.31
(1H, m, 9-OH), 6.98 (2H, overlapped, H-5, 9'-OH),
6.85 (1H, m, H-5"), 5.76 (1H, d, J = 7.8 Hz, H-1), 5.11
(1H, brs, H-1'B), 4.95 (1H, s, H-1'a), 4.84 (1H, s, H-8"),
4.77 (1H, d, J = 4.1 Hz, H-9'), 3.47 (3H, s, 1-OCH3),
2.96 (3H, s, H-10), 2.46 (3H, s, H-10"); '3C-NMR (100
MHz, DMSO-de) d: 192.4 (C, C-7"), 168.5 (C, C-3),
167.8 (C, C-4"), 163.2 (C, C-3"), 162.4 (C, C-4), 152.4
(C, C-6'), 151.3 (C, C-9), 147.5 (C, C-3'b), 146.4 (C,
C-6), 139.3 (C, C-7), 134.4 (C, C-8), 130.3 (C, C-3b),
119.7 (CH, C-5'), 118.9 (CH, C-5), 118.6 (C, C-6a),
116.7 (C, C-6"a), 109.2 (C, C-9a), 103.8 (C, C-3'a), 98.4
(CH, C-1), 96.8 (C, C-3a), 85.3 (CH, C-9"), 69.9 (CHa,
C-1'), 64.8 (CH, C-8", 55.4 (CH3, OCHs-1), 49.5 (C,
C-9'), 24.4 (CH3, C-10), 23.2 (CHs, C-10". tb&%
6b: 'H-NMR (400 MHz, DMSO-ds) 6: 11.98 (1H, m,
4-OH), 11.8 (1H, d, J= 3.9 Hz, 4-OH), 10.55 (1H, m,
9-OH), 7.17 (1H, m, 9'-OH), 6.98 (1H, overlapped, H-
5), 6.85 (1H, m, H-5"), 6.67 (1H, d, J = 3.0 Hz, H-1),
5.15 (1H, brs, H-1B), 5.02 (1H, m, H-1'a)), 4.86 (1H,
brs, H-8'), 4.77 (1H, d, J=4.1 Hz, H-9"), 3.47, (3H, s,
OCH:-1), 2.96 (3H, s, H-10), 2.46 (3H, s, H-10"); 13C-
NMR (100 MHz, DMSO-de) 6: 192.6 (C, C-7'), 169.3
(C, C-3), 167.9 (C, C-4"), 163.2 (C, C-3"), 162.6 (C, C-
4), 152.5 (C, C-6'), 151.9 (C, C-6), 148.4 (C, C-3),
118.9 (C, C-5), 140.1 (C, C-7), 134.6 (C, C-8), 130.6
(C, C-3b), 119.8 (CH, C-5", 119.0 (CH, C-9), 118.8
(C, C-6a), 116.9 (C, C-6'a), 109.4 (C, C-9a), 104.0 (C,
C-3'a), 98.3 (CH, C-1), 97.0 (C, C-3a), 85.5 (CH, C-
9’), 70.1 (CHa, C-1'), 64.8 (CH, C-8"), 55.5 (CHa,
OCHs-1), 49.7 (C, C-9a), 24.5 (CH3, C-10), 23.2
(CHs, C-10". xR EARD, $Eid
) 6 4 macrosporusone E 5 1-epi-macrosporusone E
IR &

WwEY 7: AEMAE; [o]f +147.4 (c 037,

MeOH); ESI-MS m/z 515.1 [M—H] N#ERD T 1
U, 3R+ KON CasHaoOr05 'H-NMR (400 MHz,
DMSO-ds) d: 11.95 (1H, s, 4-OH), 11.87 (1H, s, OH-
4), 10.14 (1H, s, OH-9), 6.97 (1H, d, J = 8.3 Hz, H-5),
6.89 (1H, s, H-5"), 5.80 (1H, s, H-9'), 5.69 (2H, m, H-
1), 5.01 (3H, overlapped, H-1', 8"), 2.93 (3H, s, H-10),
2.48 (3H, s, H-10", 2.00 (3H, s, OCOCH3-9"; 13C-
NMR (100 MHz, DMSO-ds) 5: 191.2 (C, C-7, 170.1
(C, OCOCH3-9"), 169.3 (C, C-3), 167.4 (C, C-3"),
163.3 (C, C-4"), 161.7 (C, C-4), 152.7 (C, C-6),
148.3 (C, C-9), 146.6 (C, C-3'b), 145.8 (C, C-6),
136.0 (C, C-7), 134.3 (C, C-6), 131.5 (C, C-3b),
120.2 (CH, C-5", 119.5 (CH, C-5), 118.6 (C, C-6a),
116.4 (C, C-3"a), 110.3 (C, C-9a), 103.8 (C, C-6'a),
97.6 (C, C-3a), 85.3 (CH, C-9", 66.8 (CH,, C-1),
68.7 (CHa, C-1", 61.2 (CH, C-8), 48.0 (C, C-9'), 24.3
(CHs, C-10), 23.2 (CHs, C-10, 20.7 (CH3, OCOCH3-
9 LA Hdf 5 SCRRAZ A 0 L — 80, et &
%) 7 4 bacillisporin A

WA 8: RIEMIRY); [ofd +140.0 (c0.10,
MeOH); ESI-MS m/z 531.1 [M+H]" RN#E» 751
W, $ER51A CsHisOn; 'H-NMR (400 MHz,
DMSO-ds) d: 11.96 (1H, s, 4-OH), 11.79 (1H, s, OH-
4), 11.39 (1H, brs, 9-OH), 7.02 (1H, s, H-5), 6.80 (1H,
s, H-5", 5.85 (1H, s, H-9"), 5.17 (2H, overlapped, H-
1'a, 8'), 4.94 (1H, d, J = 12.5 Hz, H-1B), 3.08 (3H, s,
H-10), 2.56 (3H, s, H-10"), 2.07 (3H, s, CH;0CO-9");
3C-NMR (100 MHz, DMSO-ds) &: 189 (C, C-7"),
170.1 (C, CH;0C0-9), 167.5 (C, C-3), 166.3 (C, C-3"),
165.1 (C, C-4"), 164.9 (C, C-4), 164.5 (C,C-1), 161.4
(C, C-9a), 154.1 (C, C-6"), 149.7 (C, C-9), 148.8 (C, C-
3'b), 145.5 (C, C-6), 134.8 (C, C-8), 132.0 (C, C-7),
121.7 (C, C-5), 120.8 (C, C-5"), 118.5 (C, C-6'a), 116.5
(C, C-6a), 103.7 (C, C-3b), 100.1 (C, C-3a), 97.5 (C,
C-3"), 85.7 (CH, C-9), 68.5 (CH,, C-1), 63.0 (CH, C-
8", 48.4 (C, C-9'a), 25.6 (CH3, C-10), 24.0 (CH3, C-
10", 20.9 (CH3, CH;0CO-9"). @i Eb STk o (8%
R ARD), %5 8 A xenoclauxin.

WEY 9: IRFEERY; o]y +70.24 (¢ 3.7,
MeOH); ESI-MS m/z 409.0 [M+Na]* 7 15 1
W, #7738 CuHnO7: 'H-NMR (400 MHz,
DMSO-ds) 6: 6.43 (1H, m, H-2'), 6.26 (1H, d, J = 1.8
Hz, H-6"), 6.20 (1H, d, J = 2.3 Hz, H-4"), 5.97 (1H, d,
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J=15.5Hz, H-1'), 5.74 (1H, s, H-5), 5.69 (1H, s, H-4),
5.26 (1H, dd, J=10.1, 4.1 Hz, H-8), 4.44 (1H, dd, J =
10.6, 5.2 Hz, H-1a), 3.81 (1H, m, H-1pB), 3.42 (1H, m,
H-8a),2.57 (3H, s, CH3-7"), 1.83 (3H, d, /= 6.9 Hz, H-
3", 1.30 (3H, s, CH3-7); *C-NMR (100 MHz, DMSO-
ds) 0:197.3 (C, C-6), 172.0 (C, C-1"), 166.1 (C, C-
3", 164.2 (C, C-5"), 162.1 (C, C-3), 153.6 (C, C-4a),
145.0 (C, C-7"), 134.9 (CH, C-2"), 126.5 (CH, C-1",
116.8 (CH, C-5), 112.8 (CH, C-6"), 105.4 (C, C-2"),
103.8 (CH, C-4), 101.9 (CH, C-4"), 76.6 (CH, C-8),
75.0 (C, C-7), 69.3 (CH», C-1), 36.2 (CH, C-8a), 24.7
(CH;, CH3-7"), 19.7 (CHs, CH3-7), 18.4 (CHs, C-3"),
I FESCHR P R R D, R A 9 N
Sch 725680,

B 10: e EHARY) s [o]d +1.72 (¢ 11.5,
MeOH); ESI-MS ' m/z241.1 [M+Na]* ~#ED T
Brg, #2518 CiuHisO2; "H-NMR (400
MHz, DMSO-de) 0: 6.08 (1H, d, J = 7.4 Hz, H-5),
5.89 (2H, overlapped, H-4, 8), 4.12 (1H, s, 1-OH),
2.49 (5H, overlapped, H-2, 13, 1), 1.82 (3H, s, H-
12), 1.15 (3H, t, J = 7.4 Hz, H-14), 0.90 (3H, s, H-
11); 'BC-NMR (100 MHz, DMSO-ds) 8: 209.0 (C,
C-9),174.9 (C, C-7), 143.7 (C, C-6), 142.7 (C, C-3),
126.8 (CH, C-8), 120.1 (CH, C-4), 118.5 (CH, C-5),
68.8 (CH, C-1),54.9 (C, C-10),40.4 (CH,, C-2),27.8
(CH3s, C-12), 20.9 (CHs, C-11), 19.0 (CH,, C-13),
11.8 (CHs, C-14). i3t 5 bb STk A 19 42 R B s 1151,
YA 10 2N aculene Co

WA 1 IRE AR ESI-MS m/z217.1 [M+
Na|"N#Esr 310, 38R0+~ CiH40s; 'H-
NMR (400 MHz, DMSO-de) o: 12.44 (1H, s, OH-2),
10.12 (1H, s, CHO), 6.30 (1H, s, H-5), 3.90 (3H, s,
OCHs3), 2.90 (2H, q, J=15.3, 7.6 Hz, CH,CH3-6), 2.04
(3H, s, CH3-5), 1.30 (3H, t, J = 7.6 Hz, CH,CH3-6);
BC-NMR (100 MHz, DMSO-ds) d: 193.1 (C, CHO),
164.5 (C, C-1), 163.1 (C, C-2), 148.5 (C, C-4), 112.5
(C, C-6), 111.4 (C, C-3), 103.6 (CH, C-5), 55.8 (CH3,
OCH3), 25.5 (CH», CH2CH3-6), 17.4 (CHs, CH3-5), 7.2
(CHs, CH,CH3-6) 8% bb STk A A 4R 110,
HBENAEY) 11 N 6-ethyl-2-hydroxy-4-methoxy-3-
methylbenzaldehyde.

A 12: FERK; ESI-MS m/z 181.1 [M+
H]" A T BT, 30 F AN CloHiOs; 'H-

NMR (400 MHz, DMSO-ds) J: 12.67 (1H, s, OH-2),
6.34 (1H, m, 4-OH), 6.25 (1H, s, H-5),2.82 (2H, q, J =
7.5 Hz, CH,CH3-6), 2.08 (3H, s, CH3-3), 1.25 (3H, t,
J=7.6 Hz, CH,CH3-6), 10.05 (1H, s, CHO); '*C-NMR
(100 MHz, DMSO-ds) 0: 192.9 (C, CHO), 164.4 (C, C-
1),161.4(C,C-2), 148.1 (C,C-4), 112.1 (C, C-3), 109.1
(C, C-6),108.5 (CH, C-5), 24.8 (CH», CH,CH3-6), 16.9
(CH3, CH3-3), 7.0 (CH3, CHoCH3-6). 383X b STk
RS, EEMEY) 12 9 6-ethyl-2,4-
dihydroxy-3-methylbenzaldehyde-

3.3 AEMEMREE

AW CuSO4 75T 1Y I 1 1 RAEF AL,
AT 5 £ K 00 2 35157 3 #8114 5 ' F 52 240 i oy L
WFEAR, WAEY 1~12 XTBET A 5% 40 i i
s, o5 50 4. ) R84 B 15 f 11) F 0% 24 i
WA RAEREITE, BB R KELL
% (P<<0.01); SHRERIAMLE, BHIEZG 4T 1) e
FE A MR > (P<0.0D): WA 1R 12
TE 20 wmol/L ¥ 5 & A= 3 #% 1 T 28 401 i 45 = ) I
> (P<0.01), BALAY) 1 A1 12 7£ 20 pmol/L
I BA PRI
4 itig

AWPFRRMAE 2 SHEFENEFEAR
Talaromyces sp. 13-z-02 BEAT K 1%, @i IEAHRERAE
i BERAE . S ROBH (B S B R 7 15
W, JFER G IB FHBOSMTER OISR Bl
Kty g 12 Mesy, Hd 1 MG
A1 7 A~-E3 oligophenalenone Ak, F & 7 ALHER
TR LRGP I 2 BEE . T3 Hy f Y
XA ST LRSI, KBS 1A
12 FEMRE N 20 pmol/L I HA HLA G, iR 24
VIR A B3 5E P ot e fi

BARE Talaromyces B FHRBARU =451
WA HEA B YN, ViR R SRR TR
H5NMHEM4 7 EM. HEl, of C#likiE
Talaromyces WIRFZACH Y 7r @ i e AW
W EEREZFLGYIT, @R, Pk
AL SV REBLE RIFHIPTAR « PUR LR PR 54
WiE AR B TN AE -

AW TR T BAFUAE P B = 0 24T
W), FE T ETERRECRIERE RS . BT
MR E B R B G VIRR S RE, 58k
Talaromyces sp.13-z-02 B PR IJIRGARES 7P RE TR
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A-fluorescence microscopy of immune cells in zebrafish; B-number of migratory immune cells in zebrafish; #P < 0.01 vs control group; **P < 0.01 model group
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Fig. 4 Effect of compounds on migration of immune cells in zebrafish (X £ s,n=38)
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