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Chemical constituents from fermented mycelium of Paecilomyces hepiali
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Abstract: Objective To investigate the chemical constituents in the fermented mycelia from Paecilomyces hepiali. Methods The
chemical constituents were isolated and purified by repeated silica gel column, Sephadex LH-20, and semi-preparative HPLC
chromatography, and their structures were identified by spectroscopic analyses (MS and NMR). Results Eleven known compounds
were isolated from the ethyl acetate fraction of 95% ethanol extract and were identified as ergosterol D (1), cerevisterol (2), 6-O-
methylcerevisterol (3), daucosterol (4), cyclo (L-Leu-L-Trp) (5), cyclo (L-lle-L-Trp) (6), cyclo (L-Val-L-Trp) (7), 4-[formyl-5-
(hydroxymethyl)-1H-pyrrol-1-yl] butanoic acid (8), 4-[formyl-5-(methoxymethyl)-1H-pyrrol-1-yl] butanoic acid (9), 5-hydroxyl-
methylfuroic acid (10), and succinic acid (11). Conclusion Compounds 1, 2, and 4—9 are isolated from the fungi of Paecilomyces
Bain for the first time.
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K (a7 AR DA SR, DURORE R AR HUEE (1) ek o 2 4
1 B AR R BB /D, T HER ) SR D
AN, AT AR AR R EOROBAE AN SR, PR A
Gl gy B I TR A, HL R B T A O
AR B W i R UL TS 2 B Paecilomyces  hepiali
Chen & Dai J& M 4t 5 R b 3 B 15 3 (1) R AR
S8 B A BE ( Moniliaceae ) i # & % )8
Pacecilomyces Bain FLEH, %N E K002
st A B R AR IR COnl T PR At o P TR R e
Sy h CRVEI KR [2001] 84 %), H AT AR
WIVE hy 4 HUR R AR i 7 v R 2 R R £t v
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FAEWAM, T2, IR, D-H&EEA= A
S FRE T L IT R RX —BEE, AHE
SN s M B A0 75 5 AT A IR B 22 AR 1) LB I kA T
TRARGME AT FIHRERAE . BT
EROBAH TS S 3 BRI 95% S 4y B 4
E T 1AM EY), B3 4 MK (22E, 24R)-Z )
-7, 9, 22- = 475-3p-l¥ Cergosterol D, 1)+ (22E, 24R)-
-7, 22- " H-3B, Sa, 6B- =% (cerevisterol, 2).
(22E, 24R)-77 f1 1§ -6B-H 4 3E-7, 22-Jfi-3B, So-—
I (6-O-methylcerevisterol, 3) i % 1+ (daucosterol,
4); 3R 3 (R-f1) K [eyclo (L-Leu-L-
Trp), 5]« ¥ (F5e-t0) K [cyclo (L-lle-L-Trp),
6]. ¥ (#i-t1) —Jk [cyclo (L-Val-L-Trp), 7]; 24
A 4-(2- RS -5- F - 1- A - 1- ) T
1R ( 4-[formyl-5-(hydroxylmethyl)-1H-pyrrol-1-yl]
butanoic acid, 8). 4-(2-FF I JE-5- F A ik HH k- 1-A-
g -1-3%) TR (4-[formyl-5-(methoxymethyl)-1H-
pyrrol-1-yl] butanoic acid, 9); 2 MEHLER: 5-FEH L
M (5-hydroxymethyl-furoic acid, 10). %I
(succinic acid, 11). A fbE 1. 2. 4~9 %K
RN AN DA R R
1 50

Bruker Avance DRX—500 #% i 3:4%1%; Bruker
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FEhEREds, 126 ZEAIMIES, 168 ST &5,
fii #5 Sedex—80 Y ELSD il #5), YMC ODS-A -
#1454 (250 mmX 10 mm, 5 pm); Sephadex LH-20
& GE Healthcare Bio-Sciences AB A&7 s A
AR T B3k A/ s TLC HREIR )2
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2 ERESE

i e AL 7 2 B 1 R IRE R 1.0 kg, L 95% &
BEA 10 IR, BEHR S L, R AR E 95.3 g,
BIFE TR, BER CEEAH 5 IR, 19HEIR SR ARHL
Y 53.7 go WEIR BRI R HIE AT (43 DA vl
E-BEPR 208 (10 0 1—0 1 1) BREESERL, 753 6 4
Y145y Fr. 1~6, WL RERAEEE, LA -
B (12D MEAVERR, M Fr. 1 38281405
1 (50.5 mg). Fr. 3 SREMAEERE, DL S fe-I
BROEE (50 1—~1: 1) BREEN, WA rHadx
SRERCH O, HJn il i) Sephadex LH-20 #ij S bt
Jie ki il % HPLC 2iifk, f421ib549) 2 (2.0 mg). 3
(3.5mg)+ 5 (2.0 mg). 6 (0.5 mg). 7 (0.8 mg),
Fr. 4 LA IS, D& -HREQ0 D 1—-1 0 D
BEEEVENL, FREBER A (s fr B alifh A3 3] 4 (222
mg). 8 (5.0mg). 9 (10.0mg). 10 (20.0 mg) I 11
(32.0mg).
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a1 AEHAK, CsHiuO. 'H-NMR (500
MHz, CDCl3) d: 0.64 (3H, s, 18-CH;), 0.83 (3H, d, J =
7.2 Hz, 27-CH3), 0.84 (3H, d, J = 7.2 Hz, 26-CH3),
092 3H, d, J = 6.9 Hz, 28-CH3), 0.95 (3H, s,
19-CH3), 1.04 (3H, d, J = 6.5 Hz, 21-CH3), 3.64 (1H,
m, H-3), 5.18 (1H, dd, J = 15.3, 7.5 Hz, H-22), 5.23
(1H, dd, J = 15.3, 7.0 Hz, H-23), 5.39 (1H, dd, /= 5.2,
2.5 Hz, H-11), 5.58 (1H, dd, J= 5.1, 2.3 Hz, H-7). Ll
Rl ScmkaaE 8, s A1 (22E,
24R)-FM$-7, 9, 22-=)F-3p-H%

&Y 2: ABHA, CuHiOs. 'H-NMR (500
MHz, CDCl3) 8: 0.60 (3H, s, 18-CH;), 0.82 (3H, d, J =
7.3 Hz, 27-CH3), 0.84 (3H, d, J = 7.3 Hz, 26-CH3),
0.92 3H, d, J = 6.6 Hz, 28-CH;), 1.03 (3H, d, J= 6.6
Hz, 21-CH;), 1.09 (3H, s, 19-CH3), 3.63 (1H, brs,
H-6), 4.08 (1H, m, H-3), 5.16 (1H, dd, J = 15.2, 8.1
Hz, H-22), 5.23 (1H, dd, J = 15.2, 7.4 Hz, H-23), 5.36
(1H, dd, J= 4.6, 1.9 Hz, H-7). L\ ¥ 5 CikdkiE
— 5O AL 2 K (22E, 24R)-FE A1 57,
22- " J-3B, Sa, 6B- =%,

EY 3: AEHA, CuHigOs. H-NMR (500
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MHz, CDCl;) 6: 0.60 (3H, s, 18-CH3), 0.83 (3H, d, J =
7.0 Hz, 27-CH3), 0.84 (3H, d, J = 7.3 Hz, 26-CHj3),
0.92 (3H, d, J = 6.5 Hz, 28-CHs), 1.01 (3H, s,
19-CH;), 1.02 (3H, d, J = 6.5 Hz, 21-CH3), 3.18 (1H,
brs, H-6), 3.39 (3H, s, -OCH3), 4.05 (1H, m, H-3),
5.16 (1H, dd, J = 15.0, 8.0 Hz, H-22), 5.23 (1H, dd,
J=15.0, 7.0 Hz, H-23), 5.41 (1H, brs, H-7). LA_F¥fz
HcmraiaE 2, MOEE G 3 (22E, 24R)-
F A 85 -6p- A FE-7, 22- T 45-3P, Sa- .

&Y 4: AfEE (G5, CisHeOer 3L 'H-
NMR (500 MHz, CsDsN) %4 5 3c ik —z,
% MR Z PSR RS MR, RIES
WA, WEEEWEY) 4 RS M

WEY 5: IR AR, C7HyN30,, ESI-MS
m/z: 300.2 [M+H]", 322.2 [M+Na]’, 599.3 [2M+
H]", 621.3 [2M+Na]"; HR-ESI-MS m/z: 322.156 8
[M+Na]™ (iH54H 322.152 6). 'H-NMR (500 MHz,
CDCly) 6: 0.81 (3H, d, J = 6.4 Hz, 19-CH3), 0.83 (3H,
d, J = 6.4 Hz, 20-CH3), 0.91 (1H, ddd, J = 13.6, 10.1,
43 Hz, H-17a), 1.50 (1H, m, H-18), 1.55 (1H,
overlapped, H-17b), 3.22 (1H, dd, J = 14.6, 8.3 Hz,
H-10a), 3.48 (1H, dd, J = 14.6, 3.6 Hz, H-10b), 3.88
(1H, dd, J=9.8, 5.1 Hz, H-14), 4.32 (1H, brd, J = 8.3
Hz, H-11), 5.97 (1H, s, 12-NH), 5.99 (1H, s, 15-NH),
7.11 (1H, d, J = 2.2 Hz, H-2), 7.15 (1H, dd, J = 8.1,
7.4 Hz, H-5), 7.23 (1H, dd, J = 8.0, 7.3 Hz, H-6), 7.38
(1H, d, J= 8.1 Hz, H-7), 7.64 (1H, d, J = 8.1 Hz, H-4),
8.19 (1H, brs, 1-NH); "*C-NMR (125 MHz, CDCL) ¢:
20.9 (C-19), 23.1 (C-20), 24.1 (C-18), 30.4 (C-10),
42.7 (C-17), 53.3 (C-14), 55.2 (C-11), 109.4 (C-3),
111.4 (C-7), 118.8 (C-4), 120.2 (C-5), 122.7 (C-6),
123.8 (C-2), 127.1 (C-8), 136.4 (C-9), 167.6 (C-16),
168.1 (C-13). Jt ik — 4l it — i e P 1 &5
¥ cyclo (Leu-Trp) — "%, #/] CD;0D W& i
'H-NMR (500 MHz, CD;OD) 6: 0.17 (1H, ddd, J =
13.9, 9.9, 49 Hz, H-17a), 0.46 (3H, d, J = 6.6 Hz,
19-CH3), 0.60 (3H, d, J = 6.6 Hz, 20-CHs), 0.67 (1H,
ddd, J=13.6, 9.5, 4.3 Hz, H-17b), 1.14 (1H, m, H-18),
3.11 (1H, dd, J = 14.7, 4.5 Hz, H-10a), 3.48 (1H, dd,
J=14.6, 3.7 Hz, H-10b), 3.58 (1H, dd, J= 9.9, 4.4 Hz,
H-14), 427 (1H, dd, J= 4.5, 3.7 Hz, H-11), 6.99 (1H, t,
J = 8.0 Hz, H-5), 7.06 (1H, brs, H-2), 7.07 (1H, t, J =
8.0 Hz, H-6), 7.32 (1H, d, J = 8.0 Hz, H-4), 7.59 (1H, d,

J=8.0 Hz, H-7). LA F3dfs 5 3cikipiE —5™, i
SEE) S IR (Fe-th) k.

EY 6: REEKIAR, C7HyN;0,, ESI-MS
m/z: 322.2 [M+Na]", 621.3 [2M+Na]"; HR-ESI-MS
miz: 322153 1 [M+Na]". 'H-NMR (500 MHz,
CDCly) 6: 0.89 (3H, t, J = 7.4 Hz, 19-CH3), 1.00 (3H,
d, J = 7.0 Hz, 20-CHs), 1.12 (1H, m, H-18a), 1.32
(1H, m, H-18b), 2.06 (1H, m, H-17), 3.03 (1H, dd, J =
14.4, 10.2 Hz, H-10a), 3.68 (1H, dd, J = 14.5, 3.4 Hz,
H-10b), 3.93 (1H, brs, H-14), 4.31 (1H, brd, J = 10.5
Hz, H-11), 5.85 (1H, s, 12-NH), 5.88 (1H, s, 15-NH),
7.12 (1H, brs, H-2), 7.16 (1H, dd, J = 8.1, 7.4 Hz,
H-5), 7.24 (1H, dd, J = 8.1, 7.4 Hz, H-6), 7.40 (1H, d,
J =82 Hz, H-7), 7.63 (1H, d, J = 8.1 Hz, H-4), 8.17
(1H, brs, I-NH). LL =% 5 Scipafis SeA—gd Y,
WS EED 6 N (oe-th) k.

WEY 7: RFEEK AR, CigHoN3O,, ESI-MS
miz: 308.1 [M+Na]"; HR-ESI-MS m/z: 308.135 4
[M+Na]". 'H-NMR (500 MHz, CDCl3) &: 0.81 (3H,
d, J = 6.6 Hz, 18-CHs), 1.01 (3H, d, J = 7.1 Hz,
19-CH3), 2.34 (1H, m, H-17), 3.02 (1H, dd, J = 14.6,
8.3 Hz, H-10a), 3.68 (1H, dd, J = 14.6, 3.6 Hz,
H-10b), 3.92 (1H, brs, H-14), 431 (1H, brd, J = 8.4
Hz, H-11), 5.87 (1H, s, 12-NH), 5.94 (1H, s, 15-NH),
7.12 (1H, brs, H-2), 7.16 (1H, dd, J = 8.1, 7.4 Hz,
H-5), 7.24 (1H, dd, J = 8.0, 7.3 Hz, H-6), 7.40 (1H, d,
J = 8.0 Hz, H-7), 7.63 (1H, d, J = 8.0 Hz, H-4), 8.18
(1H, brs, 1-NH). L F$d 5 Scgkapis SAa—s),
WS A T 3k (H-) k.

WA 8: kR, CioHisNOy. "TH-NMR (500
MHz, CDCL) &: 2.06 (2H, m, H-2), 2.43 (2H, t, J =
7.0 Hz, H-3"), 439 (2H, t, J = 7.5 Hz, H-1'), 4.68 (2H,
s, H-6), 6.23 (1H, d, J = 4.0 Hz, H-4), 6.89 (1H, d, J =
4.0 Hz, H-3), 9.44 (1H, s, H-7). LA_b20¥s 5 SCkiiE
— U W AL A 8 Ty 4-(2- P -5 T - 1-
S-MEng-1-3E5) TR

EY 9: HER A, CH sNOy. ESI-MS m/z:
248.1 [M+Na]". 'H-NMR (500 MHz, CDCL) 6: 2.05
(2H, m, H-2"), 2.40 (2H, t, J = 7.0 Hz, H-3"), 3.33 (3H,
s, 6-OCHs), 4.37 (2H, t, J= 7.5 Hz, H-1"), 4.43 (2H, s,
H-6), 6.22 (1H, d, J = 4.0 Hz, H-4), 6.87 (1H, d, J =
4.0 Hz, H-3), 9.46 (1H, s, H-7); "C-NMR (125 MHz,
CDCls) &: 26.1 (C-2'), 30.8 (C-3"), 44.8 (C-1'), 57.9
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(6-OCHs), 65.5 (C-6), 111.8 (C-6), 124.6 (C-3), 132.5
(C-2), 138.9 (C-5), 178.2 (C-4"), 179.6 (C-7). LA L%k
a5 ScirAaE— U0, MRS 9 4-(2- R L
HE-5-F AR I R 1A - 1) TR

&Y 10: AIEFIR, CeHeOsr ESI-MS m/z:
165.0 [M+Na]". 'H-NMR (500 MHz, CDCL3) : 4.58
(2H, s), 6.47 (1H, d, J=3.4 Hz), 7.16 (1H, d, J=3.4
Hz). LU 3o 5 Scmrdios — 87, e sy
10 2 555 BRI o

&P 11 AR, CH4O4 "H-NMR (500
MHz, CDCL3) d: 2.57 (4H, s, H-2, 3). DL ¥l 53¢
RIRE— 2T, OSBRI
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