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Abstract : This study aims to investigate the chemical constituents and anti-inflammatory activity of Talaromyces sp. W21 from
the Huixian wetland in Guilin. A new a-pyrone derivative, namely cytospone K (1), together with nine known compounds,
namely (3S,4R,5R)-4-hydroxymethyl-3,5-dimethyldihydro-2-furanone (2) ,lasdiplactone (3) ,leptosphaerone C (4) ,annu-
larin A (5) ,annularin K (6) ,cladobotrin V (7) ,2- (2'S-hydroxypropyl) -5-methyl-7-hydroxychromone (8) ,bacillisporin
A (9) and bacillisporin B (10) were isolated and purified from cultures of Talaromyces sp. W21 by using various column
chromatography. Their structures were identified by modern spectroscopic techniques and physicochemical properties. Com-
pound 1 was a new a-pyranone derivative,,and compounds 2-8 were isolated from the Talaromyces sp. for the first time. The
anti-inflammatory activity assay showed that compounds 9 and 10 have a moderate inhibition of NO production induced by
LPS in RAW 264.7 cells,with ICy, values of 38.90 + 0.79 and 35.02 + 1.03 pmol/L respectively.
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TRE MRS, B REFIIPIR BT P
FEIEPE S H T, R R R 5
F2 AL TP LT AR A YA, 0 A I A Y5 L T
AL F ST I AN T

BRI 2 T ] T AR e R AR 4 v i
Hby, FARZ NG AT TE R K ORE Ml 28 T i
T, B2k < T A R IR G R T A
PR O, IR A9 8 T — RV W, Hrp B
FREANTE Hb 3 VR B Talaromyces sp. W21, 2 T IR
PR L R Y R A B, TR AR R A T
2 EGEGE , P A e R T, Z B I U 0 A
BB, 8 W AR T TR I R AR Y
WKW, Talaromyces sp. A ARS8 AL 3222
AW IR, B — & PR P E
DA B AR MR SV Y L S — R AR AR
213 T b 2 R P 3 A R A AR
Yy, AW SR 191 53 2545 B 09 L Talaromyces sp.
W21 47 RGO BIESE , 1% 0 8543 2 iy 4k
BYHATHARIG LG E . F 5 A RS 5 EL R 1Y
UAARE = W5, Jy ik — D47 4 5 PR R b e
LR TG AL 57 o3 S A A
1 #RE5FZ®
1.1 4B 5iH

Bruker AM400 MHz i 5 4% wf WAL (Fi 1
Bruker 27 ) 3 Avance I111-600 MHz #8 5 4% g FL 4R [
(FiiL: Bruker 23 ] ) 5 Aglilent 1260 72 2503 AH (5 1% A%
([ Aglilent 23 7]) ; Zorbax SB C-18 (4% 4%: (& [+
Aglilent 2\ 7)) ;Combi Flash Rf 150 R E 0B R4
At i+ (35 [ Teledyne Isco /A H]) ;ZWY-2112D {H
TR G 57748 ( R TS A TR A F]) o

AR O TEREIC AR (5 BB TARAA) 5 1
o] (A3 ek I (75 &2 1AL ) ; Toyopearl HW-40F K¢
JBE( H AR Tosoh 4] ) 5 s A A e RP-18 ( 52 & Merk
A7) ; Agar Powder (b U R FRHLARAR]) ; 1
st (54l 56 [5] Fisher 22 H]) s HBE A lEE . £ TR
LR TEK SEECO3prali, Pa B Ak TR A BR A ) 5
DMEM =5 8% 55 7% W ( 3 B Gibeo 24 ], #it 5.
6123125 ) ; 2R IiLE FBS (WL RBUAEYRHL B A
R A, 45 :23090703 ) 5 JEZBE (LPS, JLATER 3K S
FHEA R W, 41t 5 : 34231030001 ) ; BEME i (MTT,
R ERHCA R AR 15 :5230821004 ) ;—44
ERTNAH & B RAEVHEARARA A 5
052223231229 ; W5|WR3E= (b i B 7 T A= fb BRI

WA BRAF L A5 : 12301081 )
1.2 BEHREIR

ATk IE 2022 4 7 ) AT PR ARSIl R
R IERE A 3 AT B, S5 W21, £ B PR
DNA J5 4 ITS I J7 5347 , 3 BLAST 47k %, 5
Talaromyces stipitatus (& 555 : 0Q071707. 1) HIAH AL
4 99.83% , 85 GILA S50 0T, WL FI B i bk W21
R B LA Talaromyces sp. o X REMKIAE T HE
MREE 7B 252 Bt (4o : HXW-21)
1.3 IWHE
1.3.1 Bk b L8

T AT R A AE PDA P (9 T 22 45 A
F4 200 mL PDB AYHEIE L, K (28 °C, 150 v/
min) }55% 3 d 15 20011, B SRR RR R K
PR Y ROK B 7R BE (ROK 100 g, 24Kk 80 mL) rhvigh
B30 d,
1.3.2 RRE555

W AR 1 ROK B 77 5 (80 i) FH A5 A ER R e
R WUR MR AR L R, A 3 IR AR O
8 BRI T2 I IR AR B K O TR TR, 11
JE1F B LR LRI RE 92.50 g,

SR HITE 1) i e A3 (100 ~ 200 H ,200 g) A3 53
B LA R O BRI S AR FR (10:0 901 421,
201,151,001 V/V) BREEUEBEAS 5 6 A2 55 (Fr. 1 ~
Fr.6), #H%) Fr.4(15.35 g) RH HWAOF %E AT
T3 (W), 28l R AR D 5 A ) 3 40 )5 15 3
Fr.4.1 ~Fr.4.7, 45 Fr.4.1(4.23 ¢) BGBHES
222l £ A HPLC (HHB%: 7K, 5:95,3 mL/min) 532§
aifbiF 2L 59 2 (1, = 21.31 min,37.00 mg) 3 (1
= 27. 82 min, 14. 00 mg) 1 4 (¢, = 23. 55 min,
69.10 mg), ZH4> Fr. 4.6 (1. 01 g) 224 45 #1
HPLC ( BIE: 7K ,63: 37,3 mL/min) 472 5 (L 24
9(t; = 36.33 min,130.00 mg) .10(¢;, = 63.50 min,
97.20 mg) . 44 Fr.5(9.47 g) LLFEE-7K (10% ~
100% ) et AE 2l RGeS 7] Cg (40 mL/min ) %
M FEF] Fr.5. 1 ~ Fr. 5. 49, Hoit Fr. 5.20 Hib2o
B17(65.20 mg) . A4 Fr.5.15(36.20 mg) 22k
#8 HPLC (B 7K ,10: 90,3 mL/min) 43 2§45 31k
A1 (e, = 16.11 min,5.00 mg) ., ZH4 Fr.5.17
(206. 10 mg) 252k 1 46 %1 HPLC ( FjE: 7K ,20: 80,3
mL/min) /3152454 6 (1, = 28.70 min,98. 10
mg) . ZH4% Fr.5.23(64.15 mg) 2> 45 7% HPLC
(FEE: 7K ,35:65,3 ml/min) 43 B A 2IAL G 5 (1
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= 25.55 min, 13.20 mg) . 414> Fr. 5.26(75. 60
mg) ZF 1 4% 7 HPLC ( FEE: /K ,32: 68,3 mL/min)
Sy EREAL G 8(ty = 45.29 min,11.30 mg) .
1.3.3 I FHmX

WA KB RAW 264, 7 4iiiaBefh 5] 24 L
M, 3555 24 h 5, SEE AL A R ik Ak A 9 500
L (VR 10,20 .40 80 pwmol/L) , XJ HEZ fin A 500
L BHPEZG (5] E VR FE 2R 40 wmol/L) |, Jf-i% B 5
RIZL (4N + LPS) FIBATELL (X 4H) hn A 5¢ 485
FRHE 500 pL, B E 3 NPT, HE 4 h 5, I
HAHMIN 10 wL LPS(51 pg/mL) . 25 25)5 , k2L
7% 24 h BV 50 wL, Z [ Griess i G Ui 45
WIS, FHEE AR T4 540 nm A0 5%
JEREE AT NO &1 SR A #fF SPSS 20. 0
HEATE A A 2
2 #HR
2.1 #HETE

WEWM1 RWEKAE; [a]) + 4.16(c 0. 13,
MeOH) ; HR-ESI-MS: m/z 197.081 1 [M + H]*
(caled for C,,H;0,,197.080 8),4r T3 A C, H),
O, , NAIEE R 5, UV(MeOH) A, (log &)284.50
(3.50),205.00(4. 12)nm, ZLAMNGIE 5 R AE7E B 3
FEAE IR 0 (17021 639 em™ ), kA # 1 (H'H
NMR i (W3 1) BnfAAE 1 M S5 8y 5. 60,1
MR AT S 8y 3. 84, il 3 MHIL(FS 6, 3.83,
2.19.1.77,°C NMR i (W3 1) £ ZL &YW ILE
10 MAE 5. 454 HSQC &0, il HJE ol 4 4
JERRAS 2 (5, 88.5.109.3,154.9.170.8) ,3 1 3
ef55 (8. 57.2.30.2.9.7) ,1 A~ H IERR A5 5 (O
45.8) ,1 NNBRIRFEAS 5 (8 163.4) Fi 1 A e
F5(8.203.2) k% BN H— R o- N TR
(RIS 5 [6, 5.60(H-3) ;5. 163.4(C-2),88.5
(C-3),170.8(C4),109.3(C-5),154.9(C6) ], %
WAL S W) B oML R 2 e e A R B
BN EE, AL 1 5 E ML A Y cytospone G HA
FRRLAZ OB 3, X AE T C-6 7 i EE K AN
340,78 HMBC 3SR Hh (gl 1) ,H-10 5 C4 Hi¢,
PLUH B R E S C4 b, i H11 5 C4 (8
170.8) .C-5(8. 109.3) Fl C-6 (5. 154.9) #1, H-7
5 C-5(8;109.3) .C-6(8; 154.9) 1 C-8(5 203.2)
e, HO 5 C-7(85,45.8) .C-8(8,203.2) #3,H-3
5 C2(8,163.4) .C4(8, 170.8) F1 C-5(5. 109.3)
FHOG, W] LA#E & A AL G W) 1 45 44 2 4-methoxy-5-

methyl-6-(2-oxopropyl) -2H-pyran-2-one, % SciFind-
er K0, HEMEY 1 A a-MLREE 1L 59,
e HoAir 444 cytospone Ko ALEH) 1 HTRARSSHY 42
QN I ST N N = O T O 7 G A =4
(www. trew. ac. cn)

F1 &Y 1 HSIGFRERIGEE (600 F1 150 MHz, DMSO0-d, )

Table I 'H and "C NMR data of compound 1
(600 and 150 MHz,DMSO-d, )

N

Pjiin B %
1 - -
2 - 163. 4
3 5.60(s,1H) 88.5
4 - 170. 8
5 - 109.3
6 - 154.9
7 3.84(s,2H) 45.8
8 - 203.2
9 2.19(s,3H) 30.2
10 3.83(s,3H) 57.2
11 1.77(s,3H) 9.7

10::59
114(r\

(o) Qil ) 3

TG0

9

1 L& 1 H¥EE HMBC K

Fig. 1 Key HMBC correlations of compound 1
EW2 FEEBR;ESI-MS: m/z 167 [M +

Nal*,2+F=# C,H,,0,.,"H NMR (400 MHz, DM-
SO-dy)8:4.28 (1H, m, H-5),3.57 (1H, dd, J =
11.3,4.2 Hz,H-8a) ,3.50 (1H,dd,J = 11.3,5.4
Hz,H-8b),2.55(1H, m,H-3),1.78 (1H, m, H4) ,
1.34(3H,d,J = 6.1 Hz,H-6),1.10(3H,d,J =
6.1 Hz, H-7);"” C NMR ( 100 MHz, DMSO-d, ) §:
179.1(C-2),37.6(C-3),53.2(C4),77.4(C-5),
20.2(C-6),14.2(C-7),59.4(C-8), LI FHHE 5
Bk R AR — B, WO E AR R (38,
4R,5R) -4-hydroxymethyl-3,5-dimethyldihydro-2-fura-
none .

a3 kB, ESI-MS: m/z 167 [M +
Nal*, /> %=~ C,H,0,.,'"H NMR (400 MHz, DM-
SO-d,)5:4.28 (1H, m, H-5),3.56 (1H, m, H8a) ,
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3.50(1H,dd,J = 11.3,5.4 Hz,H-8b),2.56 (1H,
m,H-3),1.78 (1H,m,H4) ,1.34(3H,d,J = 6.1
Hz,H-6),1.10(3H,d,J = 6.1 Hz,H-7);"”C NMR
(100 MHz, DMSO-d, ) 8:179.1(C-2),37.6(C-3),
53.2(C4),77.4(C-5),20.2(C-6),14.2(C-7),
59.4(C-8) . LA b %d 5 3cilik iz 8 o i e A —
B, W e iz &) 4 lasdiplactone

wEWa TORIR;ESI-MS: m/z 179 [ M +
Nal*, >+~ CH,0,.,'"H NMR (600 MHz, DM-
S0-d;)8:5.73 (1H,s,H-6),5.03 (1H,br s,2-0H) ,
4.97(1H,brs,3-OH),3.73 (1H,dd,J = 8.3,5.1
Hz,H-3),2.54(1H,dd,J = 18.4,5.1 Hz,H4a),
2.23(1H,dd,J = 18.4,8.2 Hz,H4b) ,1.91(3H,s,
H-8),1.07(3H,s,H-7) ;" C NMR (150 MHz, DMSO-
dg)8:200.9(C-1),75.6(C2),71.9(C-3),37.8(C-
4),159.4(C-5),123.4(C-6),18.2(C-7),23.8(C-
8) o LA Kt 5 Schk a7 xk HE R A — B, o
244G W R leptosphaerone C,

WEWS HAFE K ESI-MS: m/z 221 [M +
Nal*, ¥k C,H,,0,.,'H NMR (400 MHz, DM-
S0-dy)6:5.60 (1H,s,H-3) ,4.48 (1H,t,J = 7.1
Hz,H-7),3.83(3H,s,H-11),1.88(3H,s, H-10),
1.67(1H,m,H-8a),1.61 (1H,m,H-8b),0.81 (3H,
t,J = 7.1 Hz,H9);”C NMR (100 MHz, DMSO-d, )
5:163.4(C-2),88.7(C-3),170.8(C4),107.1(C-
5),160.8(C-6),68.6(C-7),27.7(C-8),10.3(C-
9),8.9(C-10),57.2(C-11) . DL F&H8 5 SCmk 4k
A R AR — B, BOR E %L A N annularin
A,

a6 RE{alEAk; ESI-MS . m/z 221 [ M +
Nal*,4+FxXH# C,,H,0,,'H NMR (400 MHz, DM-
S0-d,)6:5.55(1H,s,H-3) ,3.95(1H, m,H-8) ,3.83
(3H,s,H-11),2.63(1H,dd,J = 13.9,7.5 Hz, H-
7a),2.50(1H,dd,J = 13.9,5.5 Hz,H-7b),1.86
(3H,s,H-10),1.13(1H,d,J = 6.2 Hz,H9);"C
NMR (100 MHz, DMSO-d, ) 8:163.8(C-2),87.7(C-
3),170.9(C4),107.9(C-5),159.0( C-6) ,40. 4( C-
7),65.1(C-8),23.5(C9),9.6(C-10),56.9 ( C-
11) o BL Kl 5 Semkag st xd B8 2 A — 2, Hw
EiZA G YN annularin K,

e T REaE g ESI-MS m/z 219 [ M +
Nal* %3+ K C,,H,,0,.,'H NMR (400 MHz, DM-
S0-d,)8:6.56 (1H, m,H-8) ,6.53(1H,d,J = 3.4

Hz,H-7),5.56 (1H,s, H-3),4.27 (2H, s, H-10) ,
3.80(3H,s,H-11),1.88 (3H,d,J = 5.3 Hz, H-
9);"C NMR (100 MHz, DMSO-d, ) 8:170.8 (C-2),
88.5(C-3),163.0(C4),110.7(C-5),156.6(C-6),
135.8(C-7),120.6(C-8),18.8(C9),52.1(C-10),
57.1(C-11) o RL b $di 5 Sk s > i i Ak —
i E AL SR cladobotrin V

wEWmS8  JoBR; ESI-MS: m/z 233 [ M-
H] 4 F=Hk C;H,0,.,'H NMR (400 MHz, DMSO-
d)6:6.62(1H,d,J = 2.3 Hz,H9) ,6.59(1H,d,J
= 2.3 Hz,H-7),5.95(1H,s,H-3) ,4.02(1H,m, H-
13),2.64(3H,s,H-11),2.56 (2H, m,H-12) ,1. 14
(3H,d,J = 6.2 Hz,H-14) ;°C NMR (100 MHz, DM-
SO-d,)8:165.2(C2),112.0(C-3),178.8(C4),
114.7(C-5),141.7(C-6),117.1(C-7),161.8 ( C-
8),101.1(C9),159.7(C-10),22.9(C-11),43.3
(C-12),64.5(C-13),23.9(C-14) , DL F¥d 5
FRA A X A — B, WO R AL S o 2- (2
S-hydroxypropyl) -5-methyl-7-hydroxychromone,

LEWI IREAEIAESI-MS:m/z 517 [M +
H]*, 73k C3Hy0,0,'H NMR (400 MHz, DM-
SO-d,)5:6.87 (1H, s, H4),6.84 (1H, s, H-18),
5.80(1H,s, H-23),5.68 (1H,d,J = 15.2 Hz, H-
11a),5.62(1H,d,J = 15.2 Hz,H-11b) ,5. 11 (1H,
d,J = 12.3 Hz,H-14a) ,5.04(1H,d,J = 12.3 Hz,
H-14b),4.98 (1H,s, H-22),2.91 (3H, s, H-28)
2.47(3H,s,H-27),2.00 (3H, s, H-25) ;" C NMR
(100 MHz, DMSO-d, ) §:169.2 (C-1),97.4(C-2),
161.6(C-3),119.3(C4),145.8(C-5),118.6 ( C-
6),146.6(C-7),136.0(C-8),148.5(C-9),110.2
(C-10),66.8 (C-11),131.5(C-12),48.0(C-13),
68.7(C-14) ,167.4(C-15),103.8( C-16) ,163. 3 ( C-
17),120.3 (C-18),152.6 (C-19),116.3 (C-20),
191.2(C-21),61.3(C-22),85.4(C-23),170.2( C-
24) ,20.8(C-25),134.3(C26),23.2(C27),24.3
(C-28) o LA bt 5 SCmikgian ™ wof HR AR — 3, ik
W Z A5 bacillisporin A,

WEW10 %@ Fk; ESI-MS: m/z 475 [ M
+H] ", 3Rk CH, 0,.,"H NMR (400 MHz, DM-
SO-d)8:6.92 (1H, s, H4),6.79 (1H, s, H-18),
5.70(1H,d,J = 15.1 Hz,H-11a),5.62(1H,d,J =
15.1 Hz, H-11b),5.11 (1H,d,J = 12.4 Hz, H-
14a) ,4.97(1H,d,J = 12.4 Hz,H-14b) ,4.81(1H,
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s,H22),4.75(1H,s, H23),2.95(3H,s, H25),
2.46(1H,s,H-26) ;" C NMR (100 MHz, DMSO-d, )
5:169.5(C-1),97.6(C-2),161.6(C-3),119.2(C-
4),146.1(C-5),119.2(C-6),147.9(C-7),137. 4
(C-8),149.1(C9),109.8 (C-10),66.9 (C-11),
131.4(C-12),49.7(C-13),70.1(C-14),168.0( C-

6020 e o20

9

15),103.9 (C-16),163.3 (C-17),119.8 (C-18),
152.4(C-19),116.8(C-20),192.9(C-21) ,64.7(C-
22),85.4(C-23),134.9(C-24),24.5(C-25),23.3
(C-26) o A EHHR5 Scilikfan = i B A — 3, ik
21246 594 bacillisporin B,

AW 1 ~10 L5 ILIE 2,

\\\\\ | & @f

10

B2 H&EW1~10 LRl

Fig. 2 Chemical structures of compounds 1-10

2.2 mREEMRER

K A MTT 325 K I 4% 4> Bk 6 & 90 %F RAW
264. 7 AN EEYE , G5 AR B 50T REAAR LL, ZE VR BE
40 pmol/L B, fb 41 .2 4 ~7 .9 F110 4UHA7TE %
£ 90% LA I, BT 35 FHVR B 40 wmol/ L #HE47HT R
TEPETGE . (b &%t LPS i S RAW 264. 7 4

%2 Mé% 1\2\4'"'7\9\10 E"Jﬁ'

() NO Az B 3 ) 52 56w, LA WS | Poge 5 27 Shy B 4 Xo) e
(ICy, = 31.59 + 0.44 pmol/L), %k Ak 44 9 Fl
10§ NO A& gl B A7 — s g 4 i 4, H: TGS, fB 43 5]
%738.90 + 0.79 F135.02 + 1.03 wmol/L, HAxfk
B YR NO BB E A B (W 2) .

HiEME (v £5,n=3)

Table 2 Anti-inflammatory activities of compounds 1,2,4-7,9 and 10(; +s,n=3)

1£4& %) Compound 1Cs ( pmol/L) 4% Compound 1Cs ( pumol/L)
1 > 80 6 > 80
2 > 80 7 > 80
4 > 80 9 38.90 = 0.79
5 > 80 10 35.02 = 1.03
5|35 Indometacin 31.59 + 0.44 - -

3 it

AHFFEIRER T AR S AR R I LTS Talaro-
myces sp. W21 AR QI = W04k 2% B3, b 0 15
T 10 W, Hoh G S At e 2k 1k 5

P1,2 AMERAIGE —RIK,2 4 y- RIS, 1

AR ST . b ALEY 1 ET oMk R 2

1£A% WG 2 ~8 B TR s H A 0
8] HEMEY RO I B A B R i 25
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Ve AL ST 1122 . HETE A SCRIREE , A
WEARTEE ( Talaromyces sp. ) W43 B AG3 o- N FRg A 28
a, B BA R AT R | e 3l i vk
R, A B 5800 2 T 4 & P9 6T LPS i R 1) RAW
264. 7 4iiffL NO B py s e, 25 R stk &5 9
10 5 FHPEXT BR (5] 565 ) AR B — 5 1Y)
NO PPl 75 , HAE D B T TG B S i) 40 2 7k o
B2 AR 2 R T X HB MR IR B Talaro-
myces sp. W21 [k 58 , MR AR R 57 &
D b R A AR A B T M R AR T BRI R
i o

S 30k
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