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Fumiquinazoline Alkaloids Isolated from Endophyic Fungus

AROS8 of Astragalus membranaceus

AN Zhi-peng, ZHANG Hong-chi®, WANG Run-mei, ZHOU Feng
(College of Life Science, Applied Biotechnology Institute, Datong University, Datong 037009, China)

[ Abstract |
Method: The compounds were isolated and purified by silica gel column chromatography,

Objective; To study the secondary metabolites from endophytic fungus AROS8 of Astragalus
membranaceus.
Sephadex LH-20, and HPLC. Their structures were identified by the spectral analysis. Result: Six fumiquinazoline
alkaloids were obtained and elucidated as fumiquinazoline J (1), fumiquinazoline I (2) , fumiquinazoline C (3),
fumiquinazoline H (4) , fumiquinazoline D (5), and fumiquinazoline B (6). Conclusion: Compounds 2 and 4
were obtained from the plant endophytic fungus for the first time.
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fumiquinazoline Z& 4= ¥ §§, fumiquinazoline J (1),
fumiquinazoline 1 ( 2 ), fumiquinazoline C (3 ),
fumiquinazoline H ( 4 ), fumiquinazoline D (5),
fumiquinazoline B(6) . it — D4R T 11 28 4= W) i 1)
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1 &
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Ji (Sephadex, |- i % ¥ P4 7. 23 w) By A BR A A )
HPLC a3 2l ( Bl R T Ak AR AR ), H
A el R (R R ) o B FRAER A
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(13 mg) ;sFr. B, & Sephadex LH-20, ( =4 H %-H
B WA 10 1), A4 L-5 % 2 (18 mg) ., Fr. C £
Sephadex LH-20 ( = 54 H be-H B A shAH 10 1), 70
By sFr. C(1-9) , sFr. C3 4 & AH ODS 3 & A%
%5 B (Bl AH H K 203 R IR ), 98 e, 15
2[4y sFr. C3. 1-sFr. €3. 9, sFr. C3. 5 2l % HPLC
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3 NEEREREFUNERETE

Bk AROS 73 B 2 1 6 /> My ik e AL ™ 1 22
G TE R AR, 5 SCEAR L, B % E  fumiquinazoline
J(1) , fumiquinazoline 1(2) , fumiquinazoline C (3),
fumiquinazoline H (4 ), fumiquinazoline D (5 ),
fumiquinazoline B(6) ,

EW1 A AK,ESI-MS m/z357.2 [M +
H]*,'"H-NMR (CDCl,, 400 MHz)5: 7.21 (1H, s,
H-2),7.63 (1H, d, J =8.0 Hz, H-7),7.72 (1H,
dd, J =8.0, 6.7 Hz, H-8), 7.45 (1H, dd, J =
7.8,6.7 Hz, H9), 8.26 (1H, t, /] =8.0 Hz, H-
10),6.20 (1H, d, J =7.1 Hz, H-14), 3.51 (1H,
dd, J =16.8, 5.0 Hz, H-15a), 3.47 (1H, dd,
J =16.8, 4.8 Hz, H-15b), 2.34 (3H, s, H-16),
8.01(1H, s, H-19), 7.32 (1H, d, J =8.0 Hz, H-
21),7.15 (1H, d, J =7.7 Hz, H-22), 7.06 (1H,
d, J =7.7 Hz, H-23), 7.39 (1H, d, J =8.1 Hz,
H-24), “"C-NMR (CDCl,, 100 MHz) §:169.8 (C-
1), 55.1 (C3), 152.7 (C4), 147.0 (C-6),
127.4 (C-7), 134.6 (C-8), 127.4 (C9), 127.0
(C-10), 120.7 (C-11), 160.1 (C-12), 54.2 (C-
14),25.6 (C-15), 18.2 (C-16), 108.5 (C-17),
131.9 (C-18), 134.5 (C-20), 111.3 (C-21),
123.4 (C-22), 120.8 (C-23), 117.9 (C-24),
127.8 (C-25), PerkHcds 5 3CHR[ 11 ] A — 2, i)
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W EZALE Y 1 4 fumiquinazoline J,

EY 2 HEER,ESI-MS m/z488.2 [ M +
H]*.'"H-NMR (CDCL,, 400 MHz) §:7.75 (1H, s,
H-2),5.12 (1H, d, J =6.5 Hz, H-3) , 7.73 (1H,
d, J =7.8 Hz, H-7), 7.89 (1H, ddd, J =7.6,
7.6, 1.5 Hz, H-8), 7.57 (1H, d, J =8.2 Hz, H-
9), 8.24 (1IH, d, J =8.2,1.5 Hz, H-10), 5.75
(1H, dd, J =9.8, 4.6 Hz, H-14), 2. 14 (1H, dd,
J =14.7, 4.6 Hz, H-15), 2.73 (1H, dd, J =
14.7,9.8 Hz, H-15"), 1.75 (3H, d, J =6.4 Hz,
H-16),5.69 (1H, s, H-17), 5.40 (1H, d, J =
7.3 Hz, H-18),2.64 (1H, d, J =3.9 Hz, H-19),
3.61 (1H, s, H-20),7.36 (1H, d, J =7.3 Hz, H-
24),7.29 (1H, t, J =7.6 Hz, H25), 7.15 (1H,
t, J =7.3 Hz, H-26), 7.56 (1H, d, J =8.3 Hz,
H-27), 1.43 (2H, m, H29), 1.22 (1H, m, H-
30),0.79 (3H, d, J =6.5 Hz, H-31), 0.79 (3H,
d, J =6.5 Hz, H-32), "C-NMR (CDCl,, 100
MHz)§:169.9 (C-1), 49.7 (C-3), 153.6 (C4),
148.2 (C-6), 128.3 (C-7), 135.5 (C-8), 127.9
(€C9), 127.5 (C-10), 121.2 (C-11), 163.0 (C-
12), 54.2 (C-14), 38.5 (C-15), 16.9 (C-16),
81.8 (C-17), 88.8 (C-18), 63.0 (C-20), 174.1
(C-21), 138.5 (C-23), 115.9 (C-24), 129.9 (C-
25),125.9 (C-26), 125.5 (C-27), 140.4 (C-28),
42.3 (C-29), 25.6 (C-30), 23.5 (C-31), 21.6
(C-32) ., il 5ok [ 12 ] 5 A — 2, B s e 1%
&Y 2 i fumiquinazoline T,

WwEM3 TR ,ESI-MS m/z444.2 [ M +
H]*.'H-NMR (CDCL,,400 MHz) §:7.72 (1H, s,
H-2),7.81 (1H, d, J=7.6 Hz, H7), 7.85 (1H,
t, /J=6.9, H-8),7.62 (1H, t, J=8.0 Hz, H9),
8.36 (1H, d, J =8.0 Hz, H-10), 5.73 (1H, d,
J=7.6 Hz, H-14), 2.14 (1H, d, J=15.0 Hz, H-
15a), 2.98 (1H, dd, J=15.1 Hz, 7.4, H-15b),
2.07 (3H, s, H-16), 5.35 (1H, d, J=7.2 Hz, H-
18), 1.04 (1H, d, J=7.8 Hz, H-19), 3.72 (1H,
t,J =12.0 Hz, 4.0, H20), 7.46 (1H, d, J=7.8
Hz, H24),7.33 (1H, t, J=7.7 Hz, H25), 7.21
(1H, t, J=7.5 Hz, H26), 7.37 (1H, d, J=7.6
Hz, H-27), 1.08 (3H, s, H-29), “C-NMR
(CDCL,,100 MHz)§:170.90 (C-1), 84.14 (C-3),
150.32 (C4), 146.25 (C-6), 128.45 (C-7),
134.96 (C-8), 128.62 (C9), 126.98 (C-10),

121.32 (C-11), 159.53 (C-12), 51.37 (C-14),
31.32 (C-15), 24.50 (C-16), 87.09 (C-17),
87.05 (C-18), 58.60 (C-20), 170.77 (C-21),
135.67 (C-23), 115.46 (C-24), 130.25 (C-25),
126.22 (C-26), 124.87 (C-27), 138.36 (C-28),
18.76 (C-29), Weik¥ds 5 CHR[ 13 ] A — 2, i)
% EiZALE Y 3 SN fumiquinazoline C,

&Y 4 R E R, ESI-MS m/z 486.2
[M+H]*,'"H-NMR ( CDCl,, 400 MHz) &: 8.76
(IH, s, H2), 7.75 (1H, d, J =7.8 Hz, H-7),
7.87 (1H,t, J =7.3 Hz, H-8),7.59 (1H, t, J =
7.6 Hz, H9), 8.22 (1H, d, J =7.8 Hz, H-10),
5.54 (1H, d, J =5.9 Hz, H-14),2.06 (1H, s, H-
15),3.16 (1H, dd, J =14.9, 5.6 Hz, H-15"),
2.02 (3H, s, H-16), 5.92 (1H, d, J =5.9 Hz, H-
18),2.58 (1H, d, J =5.9 Hz, H-19), 3.82 (1H,
t, J=7.3 Hz, H-20), 7.43 (1H, d, J =7.8 Hz,
H-24), 7.31 (1H, t, J =7.6 Hz, H25), 7.04
(1H,t, J =7.6 Hz, H26), 7.24 (1H, d, J =7.8
Hz, H27), 1.70 (2H, m, H-29), 1.85 (1H, m,
H-30), 1.02 (3H, d, J =6.4 Hz, H-31), 0.98
(3H, d, J =6.8 Hz, H-32), "C-NMR (CDCI,,
100 MHz) §:169.7 (C-1), 85.7 (C-3), 153.0 (C-
4), 148.3 (C-6), 129.1 (C-7), 135.5 (C-8),
128.4 (C9), 127.6 (C-10), 122.1 (C-11), 60.1
(C-12), 54.1 (C-14), 35.5 (C-15), 24.6 (C-
16), 88.0 (C-17), 88.9 (C-18), 63.4 (C-20),
173.6 (C-21), 138.4 (C-23), 115.6 (C-24),
130.8 (C-25), 126.1 (C-26), 127.0 (C-27),
138.9 (C-28), 42.7 (C-29), 26.3 (C-30), 23.2
(C-31),22.4 (C-32), Pib%ds 5k 12] A
— 3, X E1ZE Y 4 5 fumiquinazoline H,

&Y 5 REMOK K, ESI-MS m/z 444.2
[M+H]",466.2[M + Na] " ,'H-NMR (CDCl,, 400
MHz)8:8.91 (1H, s, H2),7.61 (1H,d, J =7.9
Hz, H-7),7.72 (1H, t, J =8.0 Hz, H-8), 7.50
(1H,t, J =7.8 Hz, H9), 8. 11 (1H, t, J =8.0
Hz, H-10), 5.70 (1H, d, J =7.2 Hz, H-14),
3.21 (1H, m, H-15a), 2.22 (1H, m, H-15b),
2.01 (3H, s, H-16), 5.55 (1H, s, H-18), 4.06
(1H, s, H20), 7.42 (1H, d, J =7.7 Hz, H-24) ,
7.25 (1H, d, J =8.0 Hz, H25), 7.05 (1H, d,
J =8.0 Hz, H26), 7.57 (1H, d, J =7.8 Hz, H-
27),1.41 (3H,d, J =6.5 Hz, H29), 5.34 (1H,
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s, 17-OH), “C-NMR ( CDCl,, 100 MHz) §:172.5
(C-1), 70.5 (C3), 151.7 (C4), 146.5 (C-6),
127.8 (C-7), 134.6 (C-8), 127.5 (C9), 126.9
(C-10), 120.8 (C-11), 160.7 (C-12), 53.1 (C-
14), 42.8 (C-15), 19.2 (C-16), 83.6 (C-17),
85.5 (C-18), 59.3 (C-20), 171.5 (C-21), 137.4
(C-23), 115.5 (C-24), 130.0 (C-25), 125.3 (C-
26), 124.1 (C-27), 138.1 (C-28), 18.1 (C-29),
P B 5 SOk [ 13 ] 3 A — B, HO s 8 iz &9 5
A fumiquinazoline D,

WwEY6 HEAK,ESI-MS m/z446.2 [ M +
H]*,'"H-NMR (CDCI,,400 MHz) §:7.34 (1H, dd,
J =5.0, 1.2 Hz, H-2), 4.72 (1H, dd, J =7.2
Hz, 5.0, H-2), 7.56 (1H, dd, J =7.9, 1.0 Hz,
H-7),7.73 (1H, dd, J =7.9, 1.0 Hz, HS),
7.45 (1H, dd, J =7.8, 1.0 Hz, H9), 8.19 (1H,
t, J =7.85, 1.0 Hz, H-10), 5.79 (1H, dd, J =
11.2, 4.8 Hz, H-14), 2.48 (1H, dd, J =13.4,
4.8 Hz, H-15a), 2.61 (1H, dd, J =13.4,11.2
Hz, H-15b), 1.83 (3H, d, J =7.2 Hz, H-16),
5.42 (1H, s, H-18), 2.75 (1H, s, H-19), 4. 14
(1H, d, J =6.8 Hz, H-20), 7.51 (1H, d, J =
7.5 Hz, H24),7.29 (1H, d, J =7.5 Hz, H25),
7.17 (1H, d, J =7.5 Hz, H-26), 7.61 (1H, d,
J =7.5 Hz, H-27),1.29 (3H, d, J =6.7 Hz, H-
29),5.47 (1H, s, 17-OH) , "C-NMR (CDCl,, 100
MHz) §:170.7 (C-1), 52.7 (C-3), 150.7 (C-4),
147.1 (C-6), 126.9 (C-7), 134.9 (C-8), 127.3
(€C9), 126.9 (C-10), 120.0 (C-11), 160.3 (C-
12), 51.9 (C-14), 38.9 (C-15), 24.9 (C-16),
80.2 (C-17), 86.4 (C-18), 59.1 (C-20), 170.6
(C-21), 136.6 (C-23), 114.9 (C-24), 129.7 (C-
25),125.5 (C-26), 125.0 (C-27), 138.6 (C-28),
18.2 (C-29) . i %s 5 3CHk[ 14 ] A — 2, il
% EiZALEY) 6 N fumiquinazoline B,

X 6 Xk Y P,
fumiquinazoline T Al fumiquinazoline H J& B X \\AE )
AR FLTE P or AR B X 2 A A W e 0D 2 B A
Wi wE #E B Y Ecteinascidia turbinata W) —#k B 5
Acremonium sp. . H i i 0 57 & B, 85 & N 4 JH
ARO8 1] DI AE Jy — Ff 1] 7= 4 fumiquinazoline 2 Az ¥
4 3 A T, V7 A 2 AF 50 HC A0 B 17 6 PR e TR 4
DIA &% P A= B ARO8 ) fumiquinazoline 25 4= ¥
B A ) R AR
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