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Chemical constituents and their cytotoxic activities of the secondary metabolites
of Penicillium janthinellum
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ABSTRACT :: AIM To study the chemical constituents and their cytotoxic activities of the secondary metabolites
of Penicillium janthinellum. METHODS The secondary metabolites of fungus fermentation broth were isolated
and purified by silica, ODS, Sephadex LH-20 gel, semi-preparative HPLC column and recrystallization, the struc-
tures of obtained compounds were identified by MS and NMR. Then their cytotoxic activities against human lung ad-
enocarcinoma cell A549 were tested by MTT method. RESULTS Eight compounds were isolated and identified
as chrodrimanin B (1), striatisporolide A (2), methylenolactocin (3), cyclo (Leu-Tyr) (4), cylco (Phe-
Tyr) (5), cylco (Phe-Val) (6), cyclo (Tyr-Pro) (7), ergosterol (8). CONCLUSION All compounds
are isolated from this fungus for the first time. Among them, compounds 1 —3 exhibit weak cytotoxic activities a-
gainst A549.
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Fig.1 Structures of compounds 1 -8
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10008 KMl (At B bk 224t) 5 LC-20A
SrHTAL, LC-6AD il £/ HPLC (a3 ( H AL
AT 3 HZQ-Y FEIR (MR AR i, T HORTT
BRARAT) s BEHETAES (BMEERSTHASA
PRy ) ) o Sephadex LH-20 #E B¢ ( Fii #. Pharmacia
A s HEERE (5 Bl b TARAR ), AS49
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2.1 AsRR MGEKANEIRAE ST 2008 4FE 8 H Rk
U A I T R R il 455 T AR 2R R AE M
ITS JFHI XS, a2 B bk R 0058 75 85 T Penicilli-
um janthinellum , 1577 T M BE 24 B8 BE 25T 58 F ol
DR A AW BE (PDA) SA¥E5 A, 4 CF
P
2.2 ALK IR (WA 20 g0 £
BE10 g, HEREE 10 g, BEBEE 3 g. KH,PO, 0.5 g,
MgSO, - 7H,0 0.3 g) ¥ T 1 L BRigK b, pH A
HORME. 67 H R T &4 180 mL 5 5% HL iy

500 mL #EIEHIH (28 C . 160 r/min), 53710 d,
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R O BRI, SR I 2214 3 W, DRk 4 5 P
MM OB, GIFREB=Y, 52 HEY
25 g,
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3.1 bt B 5 s HMIRYRERHERES
IEAH A, KO A e, S . S W OEE
(100:1,50:1,20:1, 10: 1) e/, 521410
Fr.1~Fr.10, Hrp, Fr.3 45586598 (80 mg);
Fr.4 FLEERE BAES, Al CRROFR (2: 184
LIRCTR) BREEVEML, 735 Fr.4-2 ~4-5, Fr. 42
R EFRK, B8 xaiiE, WAaksdy 1
(14 mg) . Fr.4-4 FIW By f o i s ke, 53
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JE 2l & HPLC (i (I EE: 7k =30 : 70),
B3EkEY 6 (ty =8 min, 12 mg); Fr.9 4bH 5
21l 25 HPLC A E (Ffs: K =25:75), 195
WwEW 4 (tp =14 min, 8 mg) ., 5 (t; =8 min,
10 mg) . 7 (i =18 min, 8 mg),
3.2 MTT 30 % 4% AS49 s o7& A
FEANME A549 ¥ 3 F 4 10% B4 M3 (FBS) 1
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RPMI-1640 $ 32 5L p (37 °C, & 5% CO, (123
), WX B KR A M B, TR R
5x10*/mL, 8T 96 FLANMIRE FRHC P, AE£L 200
pL, 355% 24 h, SCHAH N AR BT ik BE AR
FEFE T2 h, PG INA S mg/mL MTT % # 20
pL, FREFR4 h, B0, 7 BER, A ZHF IR
100 pL, ¥%¥% 5 min LA L5, R B
BT 490 nm Zh A FLIBOG R (A ), A
I eE 240 B A AR R 8, DL S-3R0R W E S FH P
X} HE

4 H#HR

4.1 feomaEmbre

&Y 1. gk (CH,0H), ESI-MS 45 i
483.2 [M-H] Wthor+ Bk, SRzt
Thbm 484, TRk C,H,, 04, ' H-NMR  ( DMSO-
d,, 400 MHz) §: 10.96 (1H, s, 16-OH), 7.15
(1H, d, J=10.3 Hz, H-1), 6.39 (1H, s, H-15),
6.23 (1H, s, H-19), 5.90 (1H, d, J=10.3 Hz,
H-2), 5.06 (1H, s, 9-OH), 4.88 (1H, qd, J =
12.6, 6.0 Hz, H20), 4.02 (1H, d, J=7.3 Hz,
H9), 2.83 (1H, dd, J=15.6, 4.9 Hz, H-11a),
2.66 (1H, t, J=14.6 Hz, H-11b), 2.16 (1H,
m, H-5), 2.16 (1H, m, H-7), 2.15 (3H, s, H-
29), 2.10 (1H, m, H-10a), 1.67 (1H, m, H-
10b), 1.33 (3H, d, J =6.5 Hz, H27), 1.31
(3H, s, H24), 1.18 (3H, s, H23), 1.06
(3H, s, H25), 1.03 (3H, s, H-26)."” C-NMR
(100 MHz, DMSO-d,) §: 202.9 (s, C-3), 170.2
(s, C28), 168.4 (s, C-22), 160.7 (s, C-16),
160.1 (s, C-13), 157.2 (d, C-1), 136.4 (s, C-
18), 126.1 (d, C2), 113.2 (s, C-12), 104.7
(d, C-15), 101.3 (s, C-17), 79.6 (s, C8),
75.8 (d, €20), 70.0 (d, C9), 63.4 (d, C-
19), 44.0 (s, C4), 41.7 (d, C5), 41.5 (d,
C-7), 38.1 (s, C6), 27.6 (t, C-10), 26.9
(q, C25), 26.7 (q, C24), 21.1 (q, C26),
21.0 (q, C23), 20.9 (q, C29), 20.9 (t, C-
11), 15.8 (q, C27), Z5G3CHR [8-10], #iEi%
&M chrodrimanin B,

E 2. TR IRE & (NEH), ESI-MS 45
21,2 [M-H] " BfhorFerig, SRz aw
SR 212, 43 FCh €, H,0,,'H-NMR (DM-
SO-d,, 400 MHz) §: 13.8 (1H, brs, OH), 5.16
(1H, dd, J=5.2, 2.2 Hz, H-5), 2.05 (3H, s,
832

H-12), 2.01 (1H, m, H6a), 1.55 (1H, m, H-
6b), 1.26 (2H, m, H-7), 1.26 (2H, m, H-8),
1.26 (2H, m, H-9), 0.85 (3H, t, /] =6.5 Hz,
H-10) ,” C-NMR (100 MHz, DMSO-d,) §: 172.7
(s, C2), 163.4 (s, C-11), 149.2 (s, C4),
135.1 (s, C-3), 80.9 (d, C5), 31.8 (t, C-6),
30.8 (t, C-8), 23.7 (t, C7), 21.8 (t, C9),
13.4 (q, C-12), 10.3 (q, C-10), 454 3Cik
[11], #aEIZIEY R striatisporolide A

E 3. LR IRkdik (Ed), ESI-MS 43
2112 [M-H] #thnFerig, #niziay
Sl 212, 410k € H,0,,'H-NMR (DM-
SO-d,, 400 MHz) §: 6.52 (1H, d, J =2.9 Hz, H-
12a), 6.10 (1H, d, J =2.9 Hz, H-12b), 4.89
(1H, m, H5), 3.64 (1H, m, H4), 1.98 (2H,
m, H6), 1.32 (2H, m, H-7), 1.32 (2H, m, H-
8), 1.32 (2H, m, H-8), 1.32 (2H, m, H9),
0.91 (3H, t, J=6.5 Hz, H-10)."” C-NMR (100
MHz, DMSO-d,) &: 173.8 (s, C-11), 168.3 (s,
C-1), 132.1 (s, C2), 126.7 (t, C-11), 81.6
(d, C-5), 49.8 (d, C4), 34.9 (t, C6), 31.3
(t, C-8), 23.3 (t, C7), 22.5 (t, C9), 10.6
(q, C-10) ., &G 3CHk [12], e xtk &YW h
methylenolactocin,

ey 4. FEmA, ESI-MS 4 H 275.2 [ M-
H] Wthsr ek, Rzt Wasrah
276, 4y 1M C;5 Hy N,0,,'H-NMR ( DMSO-d,
400 MHz) §:9.15 (1H, s, -OH), 8.03 (1H, s, -
NH), 7.88 (1H, s, -NH), 6.90 (1H, d, J=8.3
Hz, H9), 6.90 (1H, d, J =8.3 Hz, H-13),
6.62 (1H, d, J=8.7 Hz, H-10), 6.62 (1H, d,
J=8.7Hz , H-12), 4.13 (1H, m, H-5), 3.44
(1H, m, H2), 3.01 (1H, dd, J=13.6, 3.9 Hz,
H-7a), 2.74 (1H, dd, J=13.6, 3.4 Hz, H-7h),
1.36 (1H, m, H-15), 0.76 (1H, m, H-14a),
0.74 (3H, d, J=6.3 Hz, H-16), 0.74 (3H, d,
J=6.3 Hz, H-17), 0.17 (1H, m, H-14b) " C-
NMR (100 MHz, DMSO-d,) §: 166.7 (s, C-1),
166.4 (s, C4), 156.4 (s, C-11), 131.2 (d, C-
9), 131.2 (d, C-13), 126.2 (s, C8), 114.8
(s, C-10), 114.8 (s, C-12), 59.3 (d, C=2),
55.3 (d, C-5), 43.7 (t, C-14), 37.7 (t, C-7),
22.9 (d, C-15), 22.8 (q, C-16), 21.3 (q, C-
17), g6 3cik [13], #aE Za %W cyco
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(Leu-Tyr) , 260, 4y T3~ C,, HN,0, .'H-NMR ( DMSO-d, ,

&Y 5. kR, ESI-MS 2511 309.3 [ M-
H] 0y fhsrF8 1, Rz aWinrah
310, 4r+F 3k C H,N,0,,'H-NMR ( DMSO-d,,
400 MHz) 8: 9.23 (1H, s, -OH), 7.88 (1H, s,
H-3), 7.88 (1H, s, H6), 7.27 (1H, d, J=7.4
Hz, H-17), 7.27 (1H, d, J =7.4 Hz, H-19),
7.21 (1H, d, J=7.3 Hz, H-18), 7.03 (1H, d,
J=7.2 Hz, H-16), 7.03 (1H, d, J=7.2 Hz, H-
20), 6.83 (1H, d, J=8.2 Hz, H9), 6.83 (1H,
d, J=8.2 Hz, H-12), 6.67 (1H, d, J=8.2 Hgz,
H-10), 6.67 (1H, d, J=8.2 Hz, H-12), 3.94
(1H, brs, H-2), 3.89 (1H, brs, H-5), 2.58
(2H, m, H-14), 2.17 (2H, m, H-7)."” C-NMR
(100 MHz, DMSO-d,) &: 166.3 (s, C-1), 166.3
(s, C4), 156.1 (s, C-11), 136.6 (s, C-15),
130.8 (d, C9), 130.8 (d, C-13), 129.7 (s, C-
8), 128.2 (d, C-17), 128.2 (d, C-19), 126.45
(d, C-16), 126.45 (d, C20), 126.41 (d, C-
18), 115.1 (d, C-10), 115.1 (d, C-12), 55.7
(d, C2), 55.4 (d, C-5), 38.5 (t, C-7), 38.5
(t, C-14) . Z553CHk [14], @ ZEYH cyl-
co (Phe-Tyr) ,

LAY 6. A, ESI-MS 44 H 245.3 [ M-
H] 0y fhor 81, Rzt aWinranh
246, 4y ¥k C,H,N,0,,'H-NMR ( DMSO-d,,
400 MHz) §: 8.08 (1H, s, -NH), 7.89 (1H, s, -
NH), 7.22 (1H, m, H9), 7.22 (1H, m, H-
10), 7.22 (1H, m, H-11), 7.22 (1H, m, H-
12), 7.22 (1H, m, H-13), 4.20 (1H, brs, H-
5), 3.52 (1H, brs, H2), 3.14 (1H, dd, J =
13.4, 4.2 Hz, H7a), 2.88 (1H, dd, J=13.4,
5.0 Hz, H7b), 1.70 (1H, m, H-14), 0.64
(3H, d, J=6.8 Hz, H-15), 0.64 (3H, d, J=6.8
Hz, H-16).,” C-NMR (100 MHz, DMSO-d,) &:
166.5 (s, C-1), 166.4 (s, C4), 136.3 (s, C-
8), 130.2 (d, C9), 130.2 (d, C-11), 127.9
(d, C-10), 127.9 (d, C-12), 126.4 (d, C-13),
59.2 (d, €C2), 55.0 (d, C5), 37.8 (t, C-7),
30.9 (s, C-14), 18.1 (q, C-15), 18.1 (q, C-
16). &G 3k [1S], #iE LGN cyleo
(Phe-Val) .

a1, Bk, ESI-MS 45 259.2 [ M-
H] " 0thor 81, Rzt aWinrah

400 MHz) §:9.87 (1H, s, -NH), 8.10 (1H, s, -
OH), 7.12 (1H, d, J =8.3 Hz, H-12), 7.12
(1H, d, J=8.3 Hz, H-16), 6.52 (1H, d, J=8.5
Hz, H-13), 6.52 (1H, d, J =8.5 Hz, H-15),
4.32 (1H,t, J=6.4 Hz, H2), 4.04 (1H, m, H-
5), 3.41 (1H, m, H-10a), 3.18 (1H, dd, J =
12.3, 6.2 Hz, H-10b), 2.87 (2H, m, H-8),
1.98 (1H, m, H-6a), 1.68, (2H, m, H-7),
1.41 (1H, m, H-6b)o'3C—NMR (100 MHz, DMSO-
d¢) 8:168.9 (s, C-1), 163.8 (s, C4), 156.5
(s, C-14), 131.1 (d, C-12), 131.1 (d, C-16),
124.9 (s, C-11), 115.7 (s, C-13), 115.7 (s,
C-15), 55.2 (d, C2), 54.6 (d, C-5), 43.5
(t, C-8), 26.8 (t, C6), 20.1 (t, C-7), &4
ek [16], B aYI N eyclo (Tyr-Pro)

&Yy 8: 52 A 1 IS IR 220 )R (3%
(TLC) site, BERfLaYons M ng.
4.2 Aebip 1 ~3 3 AS49 sy A ER DL SR
PR WEWE R BT B, MTT 3558 Tk &4 1 ~3 X
AS49 WARMIRETG 1, A BUHEY R A8 B BT AS49
MMTEEE, R,

F1 LEW1~33F A9 HAMEFEYE
Tab.1 Cytotoxic activities of compounds 1 -3
against A549

%=/ 5-FHIR W IE 1 2 3
1C5p/ (pmol -L™") 12. 4 88.7  36.5 45.4
SE K
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ABSTRACT: AIM To study the chemical constituents from Swertia binchuanensis. METHODS The 95% eth-

anol extract of Swertia binchuanensis was isolated and purified by silica, gel column and recrystallization, then the
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