* 546 - ¢ $# Chinese Traditional and Herbal Drugs 35 50 % 25 33§ 201942 A

e B A2AEEE Cercospora lagenariae MT-45 BIX I A48 5R

x =L, F R FEXLL W, £ B2 2FFL opErEL T OTFL K &L 3 ol
By, oAby

L bRt R R 22k th BT ST rhG, JERt 100029

2. TRIREEZH L, TR W) 750021

H E: B MR EAENEER Cercospora lagenariae MT-45 IR F=Y). ik FIFIRERRE (il & 21 & WOM (i
LTI Bl FARIEL S BT K MS. NMR $dE% e L ah i R PR AN AT 5T 48 3% 1 i ik
R MWWNLERK C. lagenariae MT-45 FIREAR K BEYI T 70 B43 2] 9 DMERERAEY, 7308 ENREAER A (1. K
(2), AHEUELRFEE (3). (+)-nigrosporaol A (4). alternarienonic acid B (5). 2-methyl-5-carboxymethyl-7-hydroxychromone (6)+
2,5-dimethyl-7-hydroxychromone (7). 1-deoxyrubralactone (8). (—)-alternarlactam (9). £&i HALEW 1 NFLEY, WED
6 a2 pE (LPS) #SH/NRENESNIE RAW 264.7 —SE LA (NO) FAEEA —ERHIHITER, ICso N (57.5+£1.2) pmol/L.
KR WA, NWERRE: BRARER: RERLEY: BAERER A AR, —2ALEmHIETE

FESES: R284.1 XEkFRERE: A NERS: 0253 - 2670(2019)03 - 0546 - 05

DOI: 10.7501/j.issn.0253-2670.2019.03.002

Metabolites from Cercospora lagenariae MT-45, an endophytic fungus isolated
from Huperzia serrata
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Abstract: Objective To investigate the chemical metabolites from Cercospora lagenariae MT-45, an endophytic fungus isolated
from Huperzia serrata (Thunb.) Trev. Methods The compounds were isolated and purified by using silica gel column
chromatography and semi-preparative liquid chromatography. The structures were established using physicochemical properties and
MS and NMR. The anti-inflammatory activities of all the isolates were also preliminarily investigated by using in vitro model. Results
Nine polyketide derivatives including cercolagenlic acid A (1), alternariol (2), alternariol 9-methyl ether (3), (+)-nigrosporaol A (4),
alternarienonic acid B (5), 2-methyl-5-carboxymethyl-7-hydroxychromone (6), 2,5-dimethyl-7-hydroxychromone (7), 1-deoxy-
rubralactone (8), and (—)-alternarlactam (9) were isolated from C. lagenariae MT-45 fermented on brown rice solids. Conclusion
Compound 1 is a new compound, and compound 6 can exhibit a certain inhibition on the nitric oxide production in lipopolysaccharide
(LPS)-stimulated RAW 264.7 macrophage cells with an ICso value of (57.5 + 1.2) umol/L.
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Fig. 1 Structure of nine compounds isolated from C. lagenariae MT-45
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FEFAE SR 3 K. FRAUREHIEE, WERKRASERE
120 go & IEAHRERRAE B, AymEE-BSTR 408 (1 -
0—0: 1) & HE-HEE (41101 1) BREEDEN,
EIHEF] 6 MR Fr. 1~6. Fr. 1 & OB A
Ay B I 45 A K 4 HPLC 4 B 4iib 54k &4 115
mg; WENH: ZHE-7K 22 0 78). 2 (4 mg; WENAH:
FE-7K 66 : 34). 3 (200 mg; FzhAH: HIEE-/K 59 :
41); Fr. 2 & OMEERAE (i 70 3 JF 45 A 21 4%
HPLC 7> B aifb 5t &4 4 (30 mg; WaiH: 2h%-
K38 :62). 5 (25mg; ViahtH: HEE-7K 59 © 41D,
6 (100 mg; VzhAH: FEE-7K 58 1 42); Fr. 3 &K
FEREAE (1% 73 B9 - 25 4 P 46 HPLC 4> S 4fifh /3
&Y 7 (300 mg; JBHAH: HEE-K 45 :55), 8
(3mg; VishH: HEE-/K 58 1 42). 9 (5mg; sk
FH: FEE-/K 58 1 42).
3 SZHLE

&M 1: AERE, [a]h—10° (c 0.1, MeOH).
UV MO (nm): 228 (4.32), 291 (3.63), mp 232~240
"C, HR-ESI-MS %! [M+H]'& m/z 279.087 5 (it

BAH N 279.086 3), 4ty "H-NMR H1 PC-NMR %35
(R D #HwHs 7208 CuH 06 IR EEEIRZ
& MaER PR (3 401 em ') HIE (1 648
cm . MIZEFR (1 615+ 1498 cm ™). 'H-NMR &
R 2N ERLALES 0y 6.60 (1H, brs, H-6), 6.63 (1H,
brs, H-8), 1 MAkE(5 5 6u 5.95 (1H, s, H-3), 1 &
FIRR IS S oy 4.23 (1H, m, H-12), 2 NIV FHIEAE
5 0y 2.71 (1H, dd, J = 14.0, 3.0 Hz, H-11a), 2.56 (1H,
dd, J = 14.0, 7.5 Hz, H-11b), 2.42 (1H, dd, J = 15.0,
4.0 Hz, H-13a), 2.32 (1H, dd, J = 15.0, 8.0 Hz,
H-13b), 1 NHEA(ES 64 2.65 (3H, s, 5-CH3). L&
Y11 52 5014k5&%) mycoleptione FIAZREEHE A+ AH
LT, 4R oK P AT AR B A AR LA B R 4 R
(mycoleptione 1251 W& 2) . 55 mycoleptione AH L,
A1 THANMR /DT 1 AREGS, AFH
f27E BC-NMR & C-14 W R AEHNBE oc
172.9, #RHERPEM NI, 454 'H-"H COSY.
HMBC. HSQC X&) 1 kS S s g 4T 1 HEw
HJE (K 1).7£ HMBC &+, 7T 65 2.65 3H, s) 1)

#z1 L4415 NMR #3E (500/125 MHz, DMSO-d;)
Table 1 NMR data of compound 1 (500/125 MHz, DMSO-d;)

A Ou dc, type AL On dc, type
2 164.3,C 10 114.8, C
3 5.95(s) 111.8, CH 11-a 2.71 (dd, J=14.0, 3.0 Hz) 40.9, CH,
4 178.2, C 11-b 2.56 (dd, J=14.0, 7.5 Hz)
5 141.3,C 12 4.23 (m) 65.2, CH
6 6.60 (brs) 114.4, CH 13-a 2.42 (dd, J=15.0,4.0 Hz) 42.3, CH,
7 161.1,C 13-b 2.32(dd, J=15.0, 8.0 Hz)
8 6.63 (brs) 100.6, CH 14 172.9,C
9 159.2,C 5-CH;, 2.65 (s) 22.4, CH;

25 C-5. C-6. C-10 2[RIz FEAH ST B H 347 T
C-517; H,-11 5 C-2. C-3, H,-13 5 C-11. C-12.
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'H-NMR (500 MHz, DMSO-dq) d: 6.28 (1H, d, J=2.5
Hz, H-4), 7.10 (1H, d, J = 2.5 Hz, H-6), 6.53 (1H, d,
J=2.5Hz, H-3"), 6.62 (1H, d, J = 2.5 Hz, H-5'), 2.60
(3H, s, 6'-CHz); "“C-NMR (125 MHz, DMSO-dy)
138.1 (C-1), 97.4 (C-2), 164.1 (C-3), 100.9 (C-4),
165.3 (C-5), 104.3 (C-6), 164.7 (C-7), 109.0 (C-1"),
152.6 (C-2"), 101.6 (C-3'), 158.4 (C-4"), 117.5 (C-5"),
138.3 (C-6"), 25.3 (6'-CHy). &% ki, %5
B 2 ks EEHI .

&5 3: Bk AR, HR-ESI-MS miz: 273.074 6
[M-+H] GHEAE N 273.075 8), 4+ FR A CisH ,0s.
'H-NMR (500 MHz, DMSO-d;) d: 6.71 (1H, d, J=2.5
Hz, H-2), 6.63 (1H, d, J = 2.5 Hz, H-4), 6.59 (1H, d,
J=12.5Hz, H-8), 7.19 (1H, d, J = 2.6 Hz, H-10), 11.34
(1H, s, 3-OH), 11.81 (1H, s, 7-OH), 2.70 (3H, s,
1-CHs), 3.87 (3H, s, 9-OCH;); "C-NMR (125 MHz,
DMSO-dg) d: 138.4 (C-1), 117.6 (C-2), 158.5 (C-3),
101.6 (C-4), 152.6 (C-4a), 164.6 (C-6), 98.4 (C-6a),
164.1 (C-7), 99.1 (C-8), 166.1 (C-9), 103.3 (C-10),
137.7 (C-10a), 108.8 (C-10b), 25.0 (1-CHs), 55.8
(9-OCH3). Z% ki, %Etb &M 3 Aok
R R R

EY 4 EEMA, [o]y +46.0° (¢ 0.1,
MeOH). HR-ESI-MS m/z: 233.050 2 [M—H]™ (it#
{84 233.051 7), 23 73R Ci3H1404. 'H-NMR (500
MHz, DMSO-dg) J: 6.27 (1H, s, H-2), 6.30 (1H, s,
H-4), 6.23 (1H, s, H-6), 4.14 (1H, dd, J = 7.0, 3.0 Hz,
H-11), 2.40 (1H, d, J = 2.5 Hz, H-12a), 2.95 (1H, brd,
J = 18.0 Hz, H-12b), 2.11 (3H, s, 14-CH3), 3.69 (3H,
s, 5-OCH3); “C-NMR (125 MHz, DMSO-ds) 6: 109.0
(C-2), 158.7 (C-3), 100.8 (C-4), 160.5 (C-5), 106.0
(C-6), 133.8 (C-7), 137.2 (C-8), 206.8 (C-10), 71.1
(C-11), 41.3 (C-12), 169.5 (C-13), 18.6 (14-CH3), 55.4
(5-OCHy). Z % CERiRIE!", SEtkam 4 A
nigrosporaol A,

& 5: FHOK A, [o]h +32.0° (¢ 0.1, MeOH).
HR-ESI-MS m/z: 279.085 3 [M+H]" Git&EMH A
279.086 3), 73 ¥ A C14H 306 'H-NMR (500 MHz,
DMSO-dg) &: 6.12 (1H, s, H-4), 6.49 (1H, s, H-6),
2.91 (1H, dd, J = 17.0, 6.5 Hz, H-3'a), 2.41 (1H, brd, J
= 17.0 Hz, H-3'b), 4.15 (1H, brs, H-4"), 1.95 (3H, s,
2'-CH3), 3.77 (3H, s, 7-OCH3); "“C-NMR (125 MHz,
DMSO-dg) d: 172.6 (C-1), 110.1 (C-2), 136.8 (C-3),

106.5 (C-4), 163.6 (C-5), 100.9 (C-6), 164.1 (C-7),
140.2 (C-1'), 164.6 (C-2"), 40.5 (C-3'), 71.7 (C-4"),
206.4 (C-5"), 17.9 (2’-CH3), 55.9 (7-OCHs). % ik
i), %l &4 5 4 alternarienonic acid B.

&) 6: FRA, HR-ESI-MS m/z: 191.070 4
[M+H] GHEAE N 191.070 3), 43 73N CpH;0Os;
'H-NMR (500 MHz, DMSO-d) &: 5.97 (1H, s, H-3),
6.62 (1H, d, J= 2.5 Hz, H-6), 6.60 (1H, d, J= 2.5 Hz,
H-8), 2.27 (3H, s, 2-CHs), 2.64 (3H, s, 5-CHj);
BC-NMR (125 MHz, DMSO-dq) &: 163.5 (C-2), 117.0
(C-3), 178.2 (C-4), 141.1 (C-5), 110.6 (C-6), 159.3
(C-7), 100.5 (C-8), 159.3 (C-9), 114.1 (C-10), 19.3
(2-CH3), 22.4 (5-CH3). S CifiRkiE!™, %Eihs
¥ 6 4 2-methyl-5-carboxymethyl-7-hydroxychromone

& 7. FEk A, HR-ESI-MS m/z: 233.046 5
[M—H] GHEAE A 233.045 5), 0 TN CoH Os.
'H-NMR (500 MHz, DMSO-d) &: 5.96 (1H, s, H-3),
6.71 (1H, d, J= 2.5 Hz, H-6), 6.64 (1H, d, J= 2.5 Hz,
H-8), 2.28 (3H, s, 2-CH3), 4.00 (2H, s, 1'-CH,);
BC-NMR (125 MHz, DMSO-dq) 6: 164.2 (C-2), 117.9
(C-3), 177.8 (C-4), 138.0 (C-5), 110.4 (C-6), 161.0
(C-7), 101.4 (C-8), 158.9 (C-9), 114.3 (C-10), 40.3
(C-1'), 172.1 (C-2'), 19.4 (2-CH3). S CiikRiE!?,
LW EY) T N 2, 5-dimethyl-7-hydroxychromone .

&Y 8: EEMAK, [a]h —60.0° (¢ 0.1,
MeOH). HR-ESI-MS m/z: 261.073 4 [M+H]" Gi+%
184 261.075 8), 43 T2 A Ci4H1,0s: 'H-NMR (500
MHz, DMSO-dg) d: 3.50 (1H, m, H-1), 2.94 (1H, dd,
J =19.0, 6.0 Hz, H-2a), 2.23 (1H, brd, J = 19.0 Hz,
H-2b), 6.82 (1H, brs, H-7), 6.90 (1H, brs, H-9), 11.09
(1H, s, 6-OH), 1.35 (3H, d, J = 7.0 Hz, 1-CH3), 3.94
(3H, s, 8-OCH3); *C-NMR (125 MHz, DMSO-dq) &
28.7 (C-1), 432 (C-2), 197.7 (C-3), 147.5 (C-3a),
163.3 (C-5), 99.4 (C-5a), 164.0 (C-6), 106.4 (C-7),
165.7 (C-8), 101.8 (C-9), 135.1 (C-9a), 142.6 (C-9b),
20.5 (10-CHs), 55.3 (8-OCHs). Z% kiR, %
ENAY) 8 N 1-deoxyrubralactone.

& 9: EEMAE, [a]h —30.0° (¢ 0.1,
MeOH). HR-ESI-MS m/z: 260.090 2 [M+H]" (i
1£9260.090 7), 73§37 )9 C14H 3NO,; 'H-NMR (500
MHz, DMSO-d) d: 3.54 (1H, m, H-1), 2.98 (1H, dd,
J =19.0, 7.0 Hz, H-2a), 2.25 (1H, brd, J = 19.0 Hz,
H-2b), 13.5 (1H, s, 4-NH), 6.65 (1H, d, J = 2.0 Hz,
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H-7), 6.82 (1H, J = 2.0 Hz, H-9), 1.34 (3H, d, J=7.0

Hz, 1-CHs), 3.91 (3H, s, 8-OCHj;); “C-NMR (125

MHz, DMSO-ds) o: 29.3 (C-1), 43.7 (C-2), 198.2

(C-3), 135.2 (C-3a), 166.3 (C-5), 107.0 (C-5a), 163.9

(C-6), 102.5 (C-7), 164.5 (C-8), 102.4 (C-9), 135.7

(C-9a), 143.2 (C-9b), 21.1 (10-CH3), 55.9 (8-OCHs).
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ZERRM, LAY 6 X LPS 153 1)/ E R
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