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ABSTRACT: AIM To study the chemical constituents from the secondary metabolite of DS37 bacterial strain of
Decaisnea insignis ( Griff.) Hook. f. & Thomson. METHODS The petroleum ether-ethyl acetate-methanol
extract from endophytic fungal solid fermentation of D. insignis was isolated and purified by silica, Sephadex LH-20
and recrystallization, then the structures of obtained compounds were identified by physicochemical properties and
spectral data. RESULTS Ten compounds were isolated and identified as alternariol methyl ether (1), alternariol
(2), 7-hydroxy-4-methoxy-5-methylcoumrin (3), 5, 5'-dimethy-4, 4', 7, 7'-tetramethoxy-8, 8’-bicoumarin
(4), 5, 5'-dimethy-7-hydroxy-4, 4', 7'-trimethoxy-6, 8'-bicoumarin (5), leptosphaepin (6), 1, 3-
dicapryloyl-2-linoleoylglycerol ( 7 ), daucosterol ( 8 ), asperpyrone C (9 ), asperpyrone D ( 10 ).
CONCLUSION Compounds 3-9 are isolated from this fermentation for the first time.

KEY WORDS: Decaisnea insignis ( Griff.) Hook. f. & Thomson; DS37 bacterial strain; secondary metabolite ;
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R AP A it — T R LAY
MIZTF RSy, A 5256 % DA L R 2538 43 23 45 21 1)
DS37 WK AR = AT TAEGE, Moy
2210 MEEY, HhfhEY 3~9 hE IR NIZ L
27/ By G e

1 B 5HH

1.1 A% EgdEdE 6% Bruker avance I-400
MHz #% % JEPRACI 5 (TMS N AR) . ESI-MS 3
Bruker micrOTOF-Q II 5 i SO S ( #i+ Bruker
) 5 R502B Jight 25 &AL (T A B A R
INFE) 5 XT-5 BARUE e (AL BHOER A
J7); ZHJH-C1109B BUB&E TAES (IR ot
IXESHE A PR ) 3 YX280B F 422U A 8549 1
IR (TLARTATTETE P& ) HZQ-
Q=AM (WM/RIETARKABE TFHAT .
ABRZAF]) ; DHS000B fHIRIEFRFE (RHEZE IR
A BRAHED) .

1.2 XA HEMEEER (200~300 H) , #
IR 2 Z MR G (75 5 M IR T8 57
7)o A, CRROHR, WEE (KB
7y mACE 5 eDCl, . 4R At DMSO ( ARMAR
Chemicals) , T HIFI 34 R o344t

1.3 ## FILERABE R ILIX, AR
TS AR NI ZE 4 49 21 P AR L DS37.,
X HE S ML LS4 TS EA i i R Gk
BN, AU E LW RN Aspergillus tubingensis
( Genbank J¥515 K MG495096) , {45 75 rf [ i %
B 52 W O o (R % 5 O CCTCC M
2018147)

2 REE5HNE

Btk DS37 Sl i Ak )a, A ARhim B Fp R A
400 mL LG FE LAY 1 000 ml HEFE L P, 7E
28 °C, 180 r/min FIRFHHEFE 7 d & kP 715 3%
W, KR IO R FRIE M R E T F R UR N
JE I ZE VK N KB 20 min, SRJGFRIR 10% 142
Pl Bl PR FR AN T LR JORER SR 3, St
FERD 300 i, 7R T RFERE SR 35 d.

ML N AR BIR R BEY) (9.2 kg) FHATH
Bk-2. 1R 2 T5-H BEIZ 4 8 Wk, A IF SR B Ik,
IR AT, R s, SRR 1500 g,
AR B EREA s AE L, LU IhEE-2 R £ 1R-H
B2 (1:0:0,0:1:0,0:1:1,0:0:1) %%
Wi, 134 N4> Fr. A (110 g) . Fr.B (420 g) .
Fr.C (700 g). Fr.D (100 g), H Fr. B 4143200 ¢

SRERE 1 1R, SRERAE, DiAimE- LR LB
(100 : 0, 100 : 20, 100 : 50, 100 : 100, 100 : 200,
0:100) FLFRCEE-HHEE (100 : 20, 100 : 50,
100 : 100, 0 : 100) PEML, 15 10 44} Fr. Bl-
Fr. B10, Fr. B4 fF&fEAE, DULAlEE-£ 1R B
(100 : 0, 100 : 25, 100 : 50, 100 : 70, 100 : 90
100 : 100, 100 : 130, 100 : 150, 100 : 180,
100 : 200, 0 : 100) WL, ELSHBALEY 1
(1.2g). 2 (2.1g),7 (3.5g).9 (17.3 mg) .
10 (6.1 mg); Fr. BS ZRERAE M E L B LEY
5(72.4 mg). 6 (120.8 mg). 8 (106.2 mg);
Fr. B6 ZfE e At, DA imit-2 i g (100 @ 0,
100 : 10, 100 : 20, 100 : 25, 100 : 30, 100 : 50,
100 : 100, 100 : 200, 0 : 100) ¥EMi, 59 N4
Fr. B6. 1-Fr. B6.9, Fr. B6.8 % Sephadex LH-20 FF
srEaifh, A3 (42 mg) . 4 (7.6 mg),
3 £HETE

a1 FEME(HE), ESI-HR-MS m/z:
273.074 5 [M+H]", 5+ FXH CsH, 05, mp
277~ 278 °C,'H-NMR (400 MHz, DMSO-d,): &
7.18 (1H, d, J=1.8 Hz, H-6), 6.71 (1H, d, J=
1.8 Hz, H-5"), 6.63 (1H, d, J=2.4 Hz, H-3"),
6.59 (1H, d, J=1.8 Hz, H-4), 3.90 (3H, s, H-
8), 2.71 (2H, s, H-7"); “C-NMR (100 MHz,
DMSO-d,): & 165.93 (C-5), 164.52 (C-7),
164.00 (C-3), 158.43 (C-4'), 152.47 (C-2'),
138.17 (C-6'), 137.57 (C-1), 117.47 (C-5"),
108.62 (C-1'), 103.07 (C-6), 101.52 (C-3"),
98.91 (C-4), 98.26 (C-2), 55.62 (C-8), 24.89
(C-7") o VARG SSCHR [8] BEA 3, HdE
Ry S AL Y T

EW 2. AEmMAR(HE), ESI-HR-MS m/z;
259.0599 [M+H]", 4+ FxX K C,H,0s, mp
264~ 266 °C,'"H-NMR (400 MHz, DMSO-d,): &
7.24 (1H, s, H-6), 6.71 (1H, s, H-5'), 6.63
(1H, s, H-3'), 6.37 (1H, s, H-4), 2.70 (3H, s,
H-7"); "C-NMR (100 MHz, DMSO-d,): & 165.33
(C-5), 164.63 (C-7), 164.02 (C-3), 158.34 (C-
4"y, 152.56 (C-2'), 138.23 (C-6"), 138.05 (C-
1), 117.46 (C-5'), 108.92 (C-1"), 104.24 (C-
6), 101.54 (C-3'), 100.80 (C-4), 97.35 (C-2),
25.15 (C-7") . DA EBHE S SCHR[9]) A —3, ik
Y T8 N ACHESL Y

EW3. aasib(HEE), ESI-HR-MS m/z.
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209.081 4 [M+H]", 2+~ ¢, H,O0,, mp
189~ 191 °C ,'H-NMR (400 MHz, DMSO-d,): &
10.28 (1H, s, 7-OH), 6.73 (1H, d, J=7.8 Hz,
H-6), 5.58 (1H, d, J=7.8 Hz, H-8), 4.16 (1H,
s, H-3), 3.95 (3H, s, 4-OMe), 2.60 (3H, s, 5-
Me); “C-NMR (100 MHz, DMSO-d,): & 169. 68
(C-2), 161.75 (C-7), 158.50 (C-4), 153.93 (C-
9), 137.09 (C-5), 115.56 (C-6), 106.08 (C-10) ,
105.70 (C-8), 86.46 (C-3), 56.55 (4-OMe),
23.21 (5-Me) , LA L#dE 53¢k [10] HEAR—3K,
WS ol T- 85 -4- AL -5-H L/ E R,

L&Y 4. FEEBA(HE), ESI-HR-MS m/z.
439.137 6 [M+H]", 73 ¥k C,Hp, 04, mp 297~
298 °C,'H-NMR (400 MHz, DMSO-d,): & 7.02
(2H, s, H-6, H-6'), 5.65 (2H, s, H-3, H-3"),
3.97 (6H, s, 4-OMe, 4’-OMe), 3.76 (6H, s, 7-
OMe, 7'-OMe), 2.71 (6H, s, 5-Me, 5'-Me); “C-
NMR (100 MHz, DMSO-d,): & 169.35 (C-4, C-
4"y, 161.40 (C-2, C-2'), 159.16 (C-7, C-7'),
152.80 (C-9, C-9'), 138.28 (C-5, C-5'), 111.56
(C-6, C-6'), 107.58 (C-8, C-8"), 106.74 (C-10,
C-10"), 87.38 (C-3, C-3"), 56.72 (4-OMe, 4'-
OMe) , 56. 11 (7-OMe, 7'-OMe) , 23.44 (5-Me, 5'-
Me), DA EBIES Sk [11] HAR—5, HEEN
5,5-" W %ka 4, 7, 7D H AR JE-8, 8-
TE,

&Y S, BEEMA(HEE), ESI-HR-MS m/z.
425.122 0 [M+H]", 43 F=h C,,H, O, mp 305
~307 °C ,'"H-NMR (400 MHz, DMSO-d,): & 10.20
(s, 7-OH), 7.02 (1H, s, H-6'), 6.73 (1H, s, H-
8), 5.64 (1H, s, H-3), 5.58 (1H, s, H-3"),
3.97 (3H, s, 4'-OMe), 3.95 (3H, s, 4-OMe),
3.76 (3H, s, 7'-OMe), 2.72 (3H, s, 5'-Me),
2.60 (3H, s, 5-Me); “C-NMR (100 MHz, DMSO-
d¢): 8169.66 (C-4), 169.35 (C-4"), 161.72 (C-
2'), 161.37 (C-2), 159.18 (C-7"), 158.47 (C-
7), 153.95 (C-9), 152.81 (C-9'), 138.26 (C-
5'), 137.07 (C-5), 115.56 (C-6), 111.57 (C-
8'), 107.59 (C-6"), 106.78 (C-10"), 106.16 (C-
10), 105.71 (C-8), 87.39 (C-3), 86.49 (C-3"),
56.71 (4’-OMe), 56.54 (4-OMe), 56.11 (7'-
OMe) , 23.43 (5'-Me), 23.19 (5-Me), LA I %04
53R [12] BEA -3, #8%EN 5, 5- 5
T-HH4, 4, T-mHEE-6, 8-NFEE,
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a¥ 6. ik (i), ESI-HR-MS m/z:
200.056 1 [M-H]™, 4+ ¥ & CH,, NO5, mp
214~ 216 °C,'H-NMR (400 MHz, DMSO-d,): &
10.03 (1H, s, NH), 7.45 (1H, d, J=3.2 Hz, H-
3),5.17 (1H, dd, J=9.8, 3.0 Hz, H-4), 4.83
(1H, m, H-5), 3.70 (1H, dd, J=11.0, 6.0 Hz,
H-6a), 3.46 (1H, dd, J=11.0, 6.6 Hz, H-6b),
2.07 (3H, s, 8-Me);"*C-NMR (100 MHz, DMSO-
d¢): 6169.58 (C-1), 169.02 (C-7), 127.50 (C-
2), 126.50 (C-3), 81.51 (C-4), 71.41 (C-5),
62.62 (C-6), 22.95 (C-8), Db % ¥ 5 ik
[13] FeAR—F, #%EE N leptosphaepin,

&Y 7. MR (A ' H-NMR (400
MHz, CDCL,): & 5.35 (4H, m, H-9", H-10", H-
12", H-13"), 5.26 (1H, m, H-2), 4.32 (2H, dd,
J=14.2 Hz, H-1b, H-3b), 4.18 (2H, dd, J=14.2
Hz, H-la, H-3a), 2.78 (2H, m, H-11"), 2.33
(4H, t, J=7.8 Hz, H-2", H-2"), 2.31 (2H, t, J=
7.8 Hz, H-2"), 2.05 (4H, m, H-8", H-14") , 1.62
(6H, m, H-3', H-3", H-3"), 1.31 (28H, m, H-
4', H-5', H-6', H-7', H-4", H-5", H-7", H-15", H-
16", H-17", H-4", H-5", H-6", H-7"), 0.89 (9H,
bt, H-8', H-8”, H-18"); “C-NMR (100 MHz,
CDCL,): 8 172.83 (C-1"), 172.79 (C-1), 172.38
(C-1"), 129.70 (C-13"), 129.50 (C-12"), 127.56
(C-10"), 127.39 (C-9"), 68.39 (C-2), 61.61 (C-
1b), 61.61 (C-3b), 61.61 (C-la), 61.61 (C-3a),
33.69 (C-2"), 33.55 (C-2'), 33.52 (C-2"),
31.44 (C-16"), 31.42 (C-6'), 31.03 (C-6"),
29.28 (C-7"), 29.22 (C-5"), 29.04 ( C-4"),
28.84 (C-17"), 28.69 (C-15"), 28.63 (C-7"),
28.59 (C-5"), 28.55 (C-8"), 26.70 ( C-14"),
26.68 (C-3'), 25.13 (C-3"), 24.37 (C-11"),
24.34 (C-3"), 24.19 (C-4"), 22.20 (C-7),
22.20 (C-5'),22.09 (C-4"), 13.62 (C-8'), 13.62
(C-8"), 13.58 (C-18"), LI L %u#ls 5 3CHk [ 14]
BB, WK EN 1, 3-T o BRI R H
TS

EY 8. HEKmAK (HE), mp 294 ~
295 °C ,'"H-NMR (400 MHz, DMSO-d,): & 5.34
(1H, m, H-6), 4.89 (1H, m, H-1"), 4.43 (2H,
t, J=11.6 Hz, H-6'), 4.21 (1H, d, J=7.8 Hz, H-
4'y,3.65 (1H, m, H-3), 0.96 (3H, m, H-21),
0.91 (3H, m, H-19), 0.90 (3H, d, J=6.4 Hz, H-
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4'),0.83 (3H, m, H-29), 0.81 (3H, m, H-27),
0.66 (3H, s, H-18) ;" C-NMR (100 MHz, DMSO-
dy): 8140.43 (C-5), 121.30 (C-6), 100.63 (C-
1), 76.90 (C-3), 76.72 (C-3"), 73.42 (C-2"),
70.09 (C-4'), 61.04 (C-6'), 56.14 (C-14),
55.39 (C-17), 49.51 (C-9), 45.10 (C-24), 41.90
(C-13), 40.10 (C-12), 38.27 (C-4), 36.80 (C-
20), 36.18 (C-1), 35.50 (C-10), 33.30 (C-22),
31.32 (C-7), 29.30 (C-2), 28.65 (C-25), 27.77
(C-16), 25.37 (C-23), 23.83 (C-15), 22.56 (C-
28),20.52 (C-11), 19.69 (C-26), 19.07 (C-19),
18.86 (C-21), 18.54 (C-27), 11.75 (C-18),
11.64 (C-29), LA b-#dss ek [15] HeA—2,
WK A N

1%%%9: %@Eﬁlﬁ:(qaﬁg), ESI-HR-MS m/z:
571.159 7 [M+H]*, 2+ TR K C,H,0,, mp
292~294 °C ,'H-NMR (400 MHz, CDCl,): & 15.25
(1H, s, 5-OH), 12.84 (1H, s, 5-OH), 7.06
(1H, s, H9), 6.99 (1H, s, H-10), 6.45 (1H,
d, J=2.2 Hz, H-9'), 6.35 (1H, s,, H-3"), 6.21
(1H, d, J=2.2 Hz, H-7'), 6.02 (1H, s, H-3),
4.04 (3H, s, 10’-OMe), 3.80 (3H, s, 6-OMe),
3.63 (3H, s, 8'-OMe), 3.45 (3H, s, 8-OMe),
2.50 (3H, s, 2-Me), 2.14 (3H, s, 2'-Me) ;" C-
NMR (100 MHz, CDCl,) : § 184.06 (C-4), 182.43
(C-4"), 167.00 (C-2), 166.38 (C-2"), 162.31
(C-5), 161.11 (C-8'), 160.64 (C-10"), 159.55
(C-6), 156.44 (C-5"), 156. 18 (C-8), 154.61 (C-
10b"), 150.35 (C-10a), 140.31 (C-6a’), 140.16
(C-9a), 116.65 (C-7), 110.14 (C-5a), 108.90
(C-3"), 108.13 (C-4a’), 107.51 (C-3), 106.85
(C-6"), 105.54 (C-9), 104.56 (C-10a’), 103.75
(C-4a), 101.08 (C-10), 96.52 (C-9"), 95.88 (C-
7'), 60.71 (5'-OH) , 55.72 (8-OMe), 55.48 (10'-
OMe), 54.68 (8-OMe), 20.16 (2-Me), 20.03
(2'-Me) ., DA EEHRSCHE [16] FEA -3, #H%
FE M asperpyrone C,

&Y 10 fE @ik (HEE), ESI-HR-MS
m/z: 557.142 2 [M+H]", 4T ¢, H,, 0,
mp 268~270 °C ,'H-NMR (400 MHz, DMSO-d,) : &
15.12 (1H, s, 5-0H), 12.98 (1H, s, 5-OH),
10.24 (1H, s, 8-OH), 7.34 (1H, s, H-9), 7.15
(1H, s, H-10), 6.55 (1H, d, J=2.2 Hz, H-9'),
6.52 (1H, s, H-3'), 6.22 (1H, d, J=2.2 Hz, H-

7'y, 6.09 (1H, s, H-3), 3.93 (3H, s, 10'-OMe) ,
3.76 (3H, s, 6-OMe), 3.58 (3H, s, 8-OMe),
2.48 (3H, s, 2-Me), 2.13 (3H, s, 2'-Me) ;" C-
NMR (100 MHz, DMSO-d, ). & 183.90 (C-4),
182.45 (C-4'), 168.52 (C-2), 168.25 (C-2"),
162.07 (C-5), 161.24 (C-8'), 160.80 (C-10"),
159.53 (C-6), 156.28 (C-5'), 155.89 (C-8),
154.48 (C-10b"), 150.12 ( C-10a), 140.34 (C-
6a’), 139.97 (C-9a), 116.41 (C-7), 110.05 (C-
5a), 108.52 (C-3"), 107.54 (C-4a’), 107.32 (C-
3), 106.78 (C-6"), 105.45 (C-9), 104.85 (C-
10a"), 103.24 (C-4a), 102.06 (C-10), 96.54 (C-
9'), 96.52 (C-7"), 61.05 (5'-OH), 56.08 (10'-
OMe), 55.05 (8-OMe), 20.11 (2-Me), 19.91
(2'-Me) ., VA EBdRSCmk [17] BEA -3, B
ZE M asperpyrone D,
4 it

3 A A LI PN AR BLTR DS37 AT kAT i X
e, WhigE 10 MeEEY, k&% 3~9 K
NN 27 T =Y 0 P NS Wy 8 WL 7 ¥
FEYI AU S A BTGB AR . IR A
VLR EAY), EEAFTEREMEY . AR
FH5 TR A BRIk o, DA
KRR RIS

SE k.
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AEFEHMEZE HPLC 589 BIEHE L X 7 MK 45 E

Rk, AER, KEMR, #TE&, Hzxzx, T W
(ITHEFEHRFHFR, TH #E 330004)

BE. By @V ARFHEZE Mosla chinensis * Jiangsiangru” HPLC 84U KIE, JRE 7 MM SHE, HE &
3 95% L EEFEHGH ) 53 HT R F Diamosil C o B354 (250 nmx4. 6 nm, 5 pm); MMM (A) -0.2% B (B), 6
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