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[ Abstract | Objective; To study chemical constituents from endophytic fungus FL10 of Ficus carica.

Method: The compounds were isolated by column chromatography and identified on the basis of physic-chemical

constants and spectral analysis. Result: Six indolyl diketopiperazines alkaloid were obtained and elucidated as

verruculogen (1), cyclotryprostatins B (2). fumitremorgin C (3), cyclotryprostatin A (4), tryprostatin A (5),

tryprostatin B (6). Conclusion; Six indolyl diketopiperazine alkaloids were isolated from endophyic fungus of F.

carica for the first time. The present study revealed that endophytic fungi Aspergillus tamarii from F. carica are the

sources for the production of indolyl diketopiperazine alkaloids.
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4 FEHWETE

K o3 B AT B AR W) 2 6 IE R AE , X 264X
W rE ) 9k % %€ S verruculogen (1), cyclotryprostatins
B (2) ,fumitremorgin C (3) ,cyclotryprostatin A (4) ,
tryprostatin A (5) ,tryprostatin B (6) ,

a1 AEEIRES &, mp 218 ~ 220 C,
ESI-MS m/z:534. 1[ M + Na]* ,"H-NMR (400 MHz,
CDCL;):6:7.95 (1H, d, J=8.0 Hz, H4), 6.88
(IH, d, J=8.0 Hz, H-5), 6.58 (1H, s, H-7),
5.66 (1H, s, H-8), 4.45 (1H, t, J=8.0 Hz, 8.0
Hz, H-12), 2.45 (1H, m, H-13a), 2.10 (1H, m,
H-13b), 2.08 (1H, m, H-14a), 1.94 (1H, m, H-
14b), 3.63 (2H, d, J =8.0 Hz, H-15), 6.11
(1H, d, J =8.0 Hz, H-18), 2.00 (1H, m, H-
19a), 1.63 (1H, d, J =8.0 Hz, H-19b), 1.99
(3H, s, H-21), 1.02 (3H, s, H-22), 6.73 (1H,
s, H-23),5.03 (1H, s, H24), 1.77 (3H, s, H-
26), 1.70 (3H, s, H-27), 3.84 (3H, s, 6-OMe) ,
4.74 (1H, s, 8-OH), 4.04 (1H, s, 9-0H),." C-
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NMR (100 MHz, CDCl,) :6:131. 13 (C-2), 105.50
(C-3), 120.87 (C-3a), 121.64 (C4), 109.29 (C-
5), 156.36 (C-6), 93.82 (C-7), 136.19 (C-7a),
68.96 (C-8), 82.58 (C-9), 166.10 (C-11), 58.76
(C-12), 28.94 (C-13), 22.61 (C-14), 51.11 (C-
15), 170.71 (C-17), 49.03 (C-18), 45.29 (C-
19),82.09 (C-20), 25.71 (C-21),27.00 (C-22),
85.82 (C-23), 118.40 (C-24), 143.11 (c-zs),
18.90 (C-26), 24.09 (C-27), 55.72 (6-OMe) ,
S SR [5-6 ] HiaE 1 — 2, E&)ﬁ@mwﬂh/\%ﬁ
verruculogen ,

a2 HEE RS, mp 130 ~ 132 C,
ESI-MS m/z:436.2[M + H] " ,'H-NMR (400 MHz,
CDC1,)8:8.10 (1H, s, H-1), 7.43 (1H, d, J =
8.0 Hz, H4), 6.81 (1H, d, J=8.0 Hz, H-5),
6.85(1H, s, H-7), 4.7 (1H, s, H-8), 4.42 (1H,
dd, J=4.0 Hz, 4.0 Hz, H-12), 2.51 (1H, m, H-
13a), 2.05(1H, m, H-13b), 2.19 (1H, m, H-
14a), 1.96 (1H, m, H-14b), 3.75 (1H, m, H-
15a), 3.73 (1H, m, H-15b), 6.66 (1H, d, J =
8.0 Hz, H-18), 5.62 (1H, d, J=8.0 Hz, H-19),
2.24 (3H, s, H-21), 1.79 (3H, s, H22), 3.82
(3H, s, 6-OMe), 3.34(3H, s, 8-OMe)."” C-NMR
(100 MHz, CDCl,):56:133.75 (C-2), 105.22 (C-
3),122.60 (C-3a), 118.68 (C-4), 109.99 (C-5),
156.49 (C-6), 95.23 (C-7), 136.69 (C-7a),
76.83 (C-8), 84.77 (C9), 167.03 (C-11), 59.93
(C-12), 29.69 (C-13), 22.05 (C-14), 45.82 (C-
15), 165.73 (C-17), 49.11 (C-18), 123.54 (C-
19), 137.92 (C-20), 18.10 (C-21), 26.03 (C-
22), 55.77 (6-OMe), 56.57 (8-OMe) . Lk I %¥k##

HCuk[6-7 ) M E I — B, MEE RGN
cyclotryprostatins B,
&Y 3 HEOFREH, mp 124 ~ 126 C,

ESI-MS m/z:380.2[M + H] " ,'"H-NMR (400 MHz,
CDCL,)6:7.89 (1H, s, H-1), 7.43 (1H, d, J =
8.0 Hz, H-4), 6.82 (1H, dd, J=4.0 Hz, 4.0 Hz,
H-5), 6.86 (1H, d, J=4.0 Hz, H-7), 3.52 (1H,
dd, J=4.0 Hz, 4.0 Hz, H8a), 3. 11(1H, dd, J =
12.0 Hz, 12.0 Hz, H-8b), 4.18 (1H, dd, J=4.0
Hz, 4.0 Hz, H9), 4. 11 (1H, t, J =8.0 Hz, 8.0
Hz, H-12), 2.41 (1H, m, H-13a), 2.24 (1H, m,
H-13b), 2.07 (1H, m, H-14a), 1.95 (1H, m, H-
14b), 3.65 (1H, d, J =8.0 Hz, H-15a), 3.63

(1H, d, J =8.0 Hz, H-15b), 5.99 (1H, d, J =
12.0 Hz, H-18), 4.91 (1H, d, J =12.0 Hz, H-
19),1.99 (3H, s, H21), 1.65 (3H, s, H22),
3.83 (3H, s, 6-OMe) ,""C-NMR (100 MHz, CDCI,)
5:132.19 (C-2), 106.09 (C-3), 120.68 (C-3a),
118.84 (C-4), 109.40 (C-5), 156.41 (C-6),
95.26 (C-7), 136.99 (C-7a), 21.90 (C-8), 56.76
(€C9), 169.53 (C-11), 59.21 (C-12), 28.56 (C-
13), 23.04 (C-14), 45.41 (C-15), 165.77 (C-
17), 50.99 (C-18), 124.09 (C-19), 134.03 (C-
20), 18.07 (C-21), 25.72 (C-22), 55.75 (6-
OMe) . LA b8l 5 SCmk [ 8-9 ] il iy — 2, ik % €
ZAE W A fumitremorgin C,

a4 HE RS, mp 110 ~ 112 C,
ESI-MS m/z:380.2[M + H] " ,'"H-NMR (400 MHz,
CDC1,)8:7.93 (1H, s, H-1), 7.40 (1H, d, J =
8.0 Hz, H-4), 6.75 (1H, dd, J=8.0 Hz, 3.0 Hz,
H-5),6.81 (1H, d, J=2.0 Hz, H-7), 5.01 (1H,
s, H-8),4.30 (1H, dd, J=11.0 Hz, 7.0 Hz, H-
12), 2.41 (1H, m, H-13a), 2.04 (1H, m, H-
13b), 1.95 (1H, m, H-14a), 1.87 (1H, m, H-
14b), 3.55 (1H, m, H-15a), 3.68 (1H, m, H-
15b), 6.75 (1H, d, J =10.0 Hz, H-18), 5.51
(1H, d, J =10.0 Hz, H-19), 2.09 (3H, s, H-
21), 1.78 (3H, s, H22), 3.80 (3H, s, 6-
OMe) ., C-NMR (100 MHz, CDCl,)§:133.51 (C-

2),107.48 (C-3), 120.81 (C-3a), 118.44 (C4),
109.70 (C5), 156.71 (C6), 95.36 (C-7),
136.82 (C-7a), 69.90 (C-8), 84.99 (C9),

165.58 (C-11), 59.61 (C-12), 29.65 (C-13),
21.77 (C-14), 45.70 (C-15), 167.04 (C-17),
48.09 (C-18), 123.41 (C-19), 137.93 (C=20),

18.21 (C-21), 25.92 (C-22), 55.74 (6-OMe) , Lk
FEAE S SCER [T B — B SRS R
cyclotryprostatin A,

EWS WA RS &, mp 120 ~ 122 C,
ESI-MS m/z:382.2[M + H] " ,'"H-NMR (400 MHz,
CDCl,)6:7.98 (1H, s, H-1), 7.40 (1H, d, J =
8.0 Hz, H-4),6.72 (1H, dd, J=8.0 Hz, 3.0 Hz,
H-5),6.86 (1H, d, J=2.0 Hz, H-7), 3.62 (1H,
dd, J =15.0 Hz, 4.0 Hz, H8a), 3.01 (1H, dd,
J=15.0 Hz, 12.0 Hz, H-8b), 4.30 (1H, dd, J =
12.0 Hz, 3.0 Hz, H9), 5.65 (1H, s, H-10),
4.04 (1H, t, J =8.0 Hz, 8.0 Hz, H-12), 2.31
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(IH, m, H-13a), 2.04 (1H, m, H-13b), 2.07
(1H, m, H-14a), 1.95 (1H, m, H-14b), 3.55
(1H, m, H-15a), 3.63 (1H, m, H-15b), 3.79
(2H, m, H-18),5.11 (1H, d, J=8.0 Hz, H-19),
1.79 (3H, s, H21), 1.75 (3H, s, H22), 3.81
(3H, s, 6-OMe) " C-NMR (100 MHz, CDCI,) §:
135.19 (C-2), 104.38 (C-3), 122.61 (C-3a),
118.84 (C-4), 109.40 (C-5), 156.41 (C-6),
94.36 (C-7), 136.39 (C-7a), 25.90 (C-8), 54.76
(C9), 169.58 (C-11), 59.21 (C-12), 28.46 (C-
13), 22.74 (C-14), 45.41 (C-15), 165.77 (C-
17), 25.09 (C-18), 120.09 (C-19), 135.03 (C-
20), 18.07 (C-21), 25.72 (C-22), 55.85 (6-
OMe) . DI %4 5 SCHR [9-10 ] e 18 iy — 2, il 4 e
ZACE W) N tryprostatin A

G 6 R AEHIRGS &, mp 103 ~ 104 C,
ESI-MS m/z:352.2[M + H] " ,'"H-NMR (400 MHz,
CDC1,)8:8.12 (1H, s, H-1), 7.45 (1H, d, J =
8.0 Hz, H-4),7.07 (1H, dd, J=7.8 Hz, 7.6 Hz,
H-5),7.15 (1H, d, J=8.0 Hz, H-6), 7.31 (1H,
d, J=8.0 Hz, H-7), 3.62 (1H, dd, J=15.0 Hz,
4.0 Hz, H-8a), 3.01 (1H, dd, J =15.0 Hz, 12.0
Hz, H-8b), 4.29 (1H, dd, J=12.0 Hz, 3.0 Hz,
H9),5.65 (1H, s, H-10), 4.05(1H, d, J=8.0
Hz, 8.0 Hz, H-12), 2.31 (1H, m, H-13a), 2.04
(1H, m, H-13b), 2.04 (1H, m, H-14a), 1.91
(1H, m, H-14b), 3.55 (1H, m, H-15a), 3.68
(1H, m, H-15b), 3.45 (2H, m, H-18), 5.29
(1H, m, H-19), 1.79 (3H, s, H-21), 1.75 (3H,
s, H-22)," C-NMR (100 MHz, CDCl,) §: 134.99
(C-2),104.21 (C-3), 127.68 (C-3a), 117.82 (C-
4),119.43 (C-5), 121.55 (C-6), 110.69 (C-7),
136.59 (C-7a), 25.90 (C-8), 55.78 (C-9),
169.51 (C-11), 59.21 (C-12), 28.36 (C-13),
22.05 (C-14), 45.41 (C-15), 165.75 (C-17),
24.99 (C-18), 119.49 (C-19), 135.31 (C-20),
18.01 (C-21), 25.72 (C-22). LI I ¥4 5 3k
(o0, 11 ] wEM —F, L EZLEYH
tryprostatin B,

X6 A~ I e — R R 1 25 A= ) 2 B IO TG AR R
WAL T o 515 2], BRI R, TR WA
1 Aspergillus tamarii 7] LIAE by — Ff A 7= Az 05| g —

- 08 .

Pl W 1 24 A= ) 114 0 R TR o
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