« 3790 » PER 2020478 #52% H13H  Chinese Traditional and Herbal Drugs 2021 July Vol. 52 No. 13

B -

54844 HE Chaetomium globosum HXL-1 JRER{L 58722490 K AR SN BrhdEE
SEMER

2L, UK BFEFZ ST 2 K 32 AL BETS HIAY, BAXT
L iR R SRR, IR KA R PR M AR R, WE Mg 570228

2. P E G AOW R B A AE BRI TR g DR R0 S A E s =, iR dE I 571101
3. EH AR A B il A AL BRI 7T Re, M i 571101

W E: BW WHRIESIEEE Chaetomium globosum HXL-1 (IR FACE =4 b PR IE . 535 R RO (i
ODS F ik, BB il S5 7 L HoR AR = AT /- B 44k, 12 NMR. MS 52l ik S @& Mmat; X
I MTT HiEVEM AL &R E . S6R  MIZF R BER B TR CER2E B o 43 2 16 MEEY, il
N 4-FEHE-3,5- T E-6-(2- AR T WESE)-2 A-2-ME R (1D MERE IR M (2). L-Bt ZmEE-meng 3k =0 (3D, 7-Fi 41k
FE-MEBEFH IR % (4D, KIER-8-FE (5), 8-F23k-1,3- - HAHIL-6-F AL (6). cytoglobosins D (7). isochaetoglobosin D
(8)FREFRH R E(9). BREFLHZE Vb (10). monohydroxyisoaflavinine (11). aflavazole (12). i #5 2& C (13). chaetoviridin
B (14). A4EME X (15). oxidized-nodulisporic acid B (16). £51¢ 1L&¥ 1 RMMTRSEHLEY; 1tb&H) 7~13 A5k
IR E Y A 1. 11, 12 NEIRMIRBFZHE P 0 EA 5 WEY 2. 8. 15 Xk e A MRl BA — & k4t
DU IS

FRR): MEAN A ERBFEE: IR BUMORIIGME; 4-F S IE-3,5- T I HE-6-(2- 3 T BEIE)-2 A-2-NL IR ke
s RHEME R

hESES: R284.1 XEkFRERE: A NERS: 0253 - 2670(2021)13 - 3790 - 08

DOI: 10.7501/j.issn.0253-2670.2021.13.002
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Abstract: Objective To study the secondary metabolites of a sponge-derived fungus Chaetomium globosum HXL-1 and their
antitumor activities. Methods The secondary metabolites of strains were separated and purified by silica gel column
chromatography, ODS column chromatography, high performance liquid chromatography; The structures of the compounds were
identified by NMR, MS, and other spectral methods; The in vitro anti-tumor activity of the compound was evaluated by the method
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of MTT. Results A total of 16 compounds were obtained from the EtOAc extract of the fermentation broth of sponge-derived
fungus and the structures of the compounds were identified as: 4-methoxy-3,5-dimethyl-6-(2-methylbutanoyl)-2H-pyran-2-one (1),
pyripyropene A (2), 1-deacetyl-pyripyropene A (3), 7-deacetyl-pyripyropene A (4), questin (5), 8-hydroxy-1,3-dimethoxy-6-
methylanthraquinone (6), cytoglobosins D (7), isochaetoglobosin D (8), chaetoglobosins E (9), chaetoglobosin Vb (10),
B (14),
oxidized-nodulisporicacid B (16). Conclusion Compound 1 is a new pyrone compound, and compounds 7—13 are known indole
alkaloids; Compounds 1, 11 and 12 are isolated from C. globosum for the first time. Compounds 2, 8 and 15 display varying degrees
of in vitro antitumor activities against human tumor cells.

Key words: sponge-derived fungus; Chaetomium globosum; secondary metabolite; antitumor activity; 4-methoxy-3,5-dimethyl-6-

monohydroxyisoaflavinine (11), aflavazole (12), fumitremorgin C (13), chaetoviridin trypacidin  (15) and

(2-methylbutanoyl)-2H-pyran-2-one; pyripyropene A; trypacidin
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Fig. 1 Chemical structures of compounds 1—16
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(8-hydroxy- 1,3-dimethoxy-6-methylanthraquinone, 6).
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FH R P e I 2 1 9 AN4H 4y (Fr. 6-1~6-9), Fr. 6-2
(4 mg) £2F#l]4% HPLC (COSMOSIL- packed, Cis,
250 mm>X 4.6 mm, 5um, 75%HEE) BRI E
Y1 (0.7 mg); Fr. 6-4 (74 mg) £2F#% HPLC
(COSMOSIL-packed, Cis, 250 mm X 4.6 mm, 5 pm,
65% FH L) 73 515 254 9(8.0 mg) 1 8(3.0 mg);
Fr. 6-5(12 mg) £ -1 £ HPLC (COSMOSIL-packed,
Cis» 250 mmXx4.6 mm, 5pum, 80%H %) 4> 155
&4 13(2.5 mg). Fr. 6-6 (30 mg) 42 il 4 HPLC
438 (COSMOSIL-packed, Cig, 250 mmX<4.6 mm,
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N 237.113 2), IR TN CisH1g0sr £LAMGIE
g R E A I (1731 em™h) . H H-NMR.
3C-NMR #1 DEPT il (£ 1) $#&RHEH 5 4H
FHAFELNHERE (0cn62.8/3.68) 1 MIEHFHE (dom
28.6/1.78, 1.42). 1 MXHI % (dcm 46.5/3.77). 14
PEFkIEE (0c162.0) 1 MAFEE (0c212.3) H1 4 /> sp?
ZAb 2 (0c 111.1, 160.0, 109.0, 161.9), X Lt¥y
P50 paecilopyrone AU RZREE AR AR AHL, H2&
Lt paecilopyrone A 2> 7 1 MEHEES, 27 14
H 4 (55 - H-8/H-9/H-10 DL & H-8/H-11 1 1H-1H
COSY #H5e4 H C-8-C-11 F EX (K 2). £ HMBC
W (B 2), Hs-12 (0w 2.10) 5 C-2,C-3, C-4
%, Hs-13 (0 2.03) 5 C-4,C-5,C-6 #1%, LK
HAEREA Hae-14 5 C-4 Mk (2, 1R EW
1 v B A A1 paecilopyrone A AH [&] itk i i A B, R
FEAE paecilopyrone A FIILIREH F BLH 4-OH #ifb &
¥ 1 i) 4-OCHs BUAS. C-6 Al C-7 MM i@
H-8 fl C-6 LA & Hs-11 Al C-7 2 [a]f¥) HMBC 15 5
SEM. I, & L EERIRf 2 N 4- 148 3E-3,5-
TSR -6-(2- F AL T RS )-2H-2-ME I R (I 1)

&P 2: AR AR, [a]5 +65.77(c 0.1, MeOH),
ESI-MS m/z: 606.2 [M+Na]*, 4T3\ C31H37NO10.
IH-NMR (500 MHz, CDCls) 6: 8.97 (1H, d, J = 2.0
Hz, H-2"), 8.65 (1H, d, J = 4.8 Hz, H-6"), 8.06 (1H,
dd, J = 2.0, 8.1 Hz, H-4"), 7.37 (1H, dd, J = 4.8, 8.1
Hz, H-5"), 6.43 (1H, s, H-5"), 5.10 (1H, m, H-7),

#z1 LAY L MZEEIE (500/125 MHz, CD:0D)

Table 1 H- and ¥C-NMR data for compound 1 (500/125
MHz, CDsOD)

{ZZDA dc (type) OH

162.0,C
1111,C
160.0,C
109.0,C
161.9,C
2123,C
46.5, CH
28.6, CH2

3.77 (1H, m)
1.78 (1H, dg, J = 7.1, 6.8 Hz)
1.42 (1H, dq, J = 7.8, 6.8 Hz)

© 00 N OO O A WDN

10 12.3,CHs  0.90 (3H, t,J =6.8 Hz)
11 17.6,CHs  1.13 (3H, d, J = 6.8 Hz)
12 9.3,CHs  2.10 (3H, s)
13 8.2,CHs 2.03(3H,s)
14 62.8,CHs  3.68 (3H, s)

0

A
Akt

COSY ;mm= . HMBC: —=

2 AW 1KXE HMBC, COSY 55

Fig.2 Key HMBC and COSY correlations of compound 1
4.97 (1H, m, H-13), 4.76 (1H, dd, J = 4.8, 11.7 Hz,
H-1), 3.74 (1H, d, J = 11.9 Hz, H-11), 3.68 (1H, d, J =
11.9 Hz, H-11), 3.00 (1H, brs, 13-OH), 2.12 (3H, s,
7-OCOCH3), 2.05 (3H, s, 11-OCOCH3), 2.00 (3H, s,
1-OCOCHz3), 1.66 (3H, s, H-14), 1.41 (3H, s, H-12),
0.86 (3H, s, H-15); *C-NMR (125 MHz, CDCls) ¢:
170.9 (11-OCOCHs), 170.5 (1-OCOCHa3), 170.1
(7-OCOCHj3), 163.9 (C-2"), 162.2 (C-4"), 157.4 (C-6"),
151.5 (C-6"), 146.8 (C-2""), 133.0 (C-4"), 127.2 (C-3"),
123.7 (C-5"), 103.0 (C-3"), 99.4 (C-5"), 83.2 (C-6), 77.8
(C-7), 73.6 (C-1), 64.9 (C-11), 60.2 (C-13), 54.7 (C-5),
454 (C-9), 40.3 (C-10), 37.9 (C-4), 36.2 (C-3), 25.2
(C-8), 22.7 (C-2), 21.2 (7-OCOCHj), 21.1 (1-OCOCHg),
20.8 (11-OCOCHas), 17.4 (C-12), 16.2 (C-14), 13.2
(C-15). DALyt 5 SRR IE R A — 208, g
TENET) 2 JIMEBE TR I o

WwE 3. HEMWARY, [o]y +25.77(c 0.1,
MeOH), ESI-MS m/z: 564.2 [M+Na]*, 453k
C29H35NOg. 'H-NMR (500 MHz, DMSO-ds) 6: 9.05
(1H, brs, H-2"), 8.66 (1H, d, J = 4.8 Hz, H-6"), 8.24
(1H, d, J = 8.1 Hz, H-4"), 7.52 (1H, dd, J = 4.8, 8.1
Hz, H-5"), 6.88 (1H, s, H-5"), 5.46 (1H, dd, J = 12.0,
4.8 Hz, H-7), 4.82 (1H, d, J = 4.0 Hz, H-13), 4.65 (1H,
d, J = 11.3 Hz, H-11), 3.80 (1H, dd, J = 11.3, 6.2 Hz,
H-1), 3.70 (1H, d, J = 11.3 Hz, H-11), 2.09 (3H, s,
7-OCOCHpgs), 2.00 (3H, s, 11-OCOCHs3), 1.65 (3H, s,
H-14), 1.43 (1H, d, J = 11.4 Hz, H-9), 1.31 (1H, s,
H-12), 0.66 (3H, s, H-15); *C-NMR (125 MHz,
DMSO-ds) 0: 170.5 (11-OCOCHa), 169.8 (7-OCOCHs),
162.2 (C-2"), 161.8 (C-4"), 156.5 (C-6'), 151.4 (C-6"),
146.6 (C-2), 133.1 (C-4"), 127.1 (C-3"), 124.1
(C-5"), 103.4 (C-3"), 99.4 (C-5"), 82.8 (C-6), 78.3
(C-7), 70.0 (C-1), 65.5 (C-11), 58.2 (C-13), 55.0
(C-5), 44.8 (C-9), 41.0 (C-10), 37.6 (C-4), 35.8 (C-3),
26.3 (C-2), 25.1 (C-8), 21.2 (7-OCOCHs3), 20.7
(11-OCOCHj3), 17.0 (C-12), 16.3 (C-14), 12.5 (C-15).
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DA B B 5 SO B R AR — 3, e S
W 3 9 1Bt LT =R E I I 0

&Y 4: AERA, [a]p +9.07(c 0.1, MeOH),
ESI-MS m/z: 564.2 [M+Na]*, 433 CaoH3sNOg.
IH-NMR (500 MHz, CD30D) ¢: 9.04 (1H, s, H-2"),
8.65 (1H, d, J = 4.8 Hz, H-6"), 8.28 (1H, d, J = 7.9
Hz, H-4"), 7.58 (1H, dd, J = 4.8, 8.4 Hz, H-5"), 4.88
(1H, m, H-7), 4.78 (1H, dd, J = 4.9, 11.6 Hz, H-1),
3.83 (1H, d, J = 11.7 Hz, H-11), 3.77 (1H, d, J = 11.7
Hz, H-11), 2.04 (3H, s, 11-OCOCHs3), 2.03 (3H, s,
1-OCOCHj3), 1.64 (3H, s, H-14), 1.45 (3H, s, H-12),
0.93 (3H, s, H-15); 3C-NMR (125 MHz, CD;0D) ¢:
171.2 (11-OCOCHs), 170.6 (1-OCOCHs), 163.9
(C-2"), 163.2 (C-4"), 150.5 (C-6"), 145.9 (C-2"), 133.5
(C-4"), 128.2 (C-6"), 127.1 (C-3"), 124.7 (C-5"), 102.9
(C-3"), 99.7 (C-5"), 85.3 (C-6), 76.9 (C-7), 73.9 (C-1),
64.7 (C-11), 59.0 (C-13), 53.9 (C-5), 45.4 (C-9), 40.4
(C-10), 37.8 (C-4), 35.7 (C-3), 27.4 (C-8), 22.4 (C-2),
19.6 (1-OCOCHs3), 19.3 (11-OCOCHj3), 16.6 (C-12),
14.5 (C-14), 12.0 (C-15). LA L34l 5 CEk#fos
FEAR—FO0, MUETEAE) 4 9 T-li LT R
I A o

WHE5: BRI AR, ESI-MSm/z: 307.1 [M+
Na]*, 7372 C16H1205. 'H-NMR (500 MHz, CD3;0D)
o: 13.56 (1H, s, 8-OH), 7.40 (1H, d, J = 2.0 Hz, H-4),
7.09 (2H, d, J = 2.0 Hz, H-7, 5), 6.67 (1H, s, H-2),
5.74 (1H, s, 3-OH), 3.86 (3H, s, 1-OCHs3), 2.37 (3H, s,
6-CHs); 3C-NMR (125 MHz, CD30D) ¢: 188.0 (C-9),
184.8 (C-10), 165.6 (C-6), 163.6 (C-8), 162.1(C-1),
147.8 (C-3), 138.6 (C-4a), 134.1 (C-10a), 125.2 (C-2),
120.4 (C-4), 116.2 (C-9a), 110.8 (C-8a), 106.3 (C-5),
104.2 (C-7), 56.6 (1-OCHjg), 21.8 (C-11). LA Ly
e 5 SOk IE B AR — 20, B e A 5 K
T3 -8-Hk.

B 6: RFENA, ESI-MS m/z: 307.8 [M+
Na]*, ﬁ:}“%fﬁ C17H140501H-N|V|R (500 MHZ, CD3OD)
J: 13.56 (1H, s, 8-OH), 7.48 (1H, d, J = 1.7 Hz, H-4),
7.21 (1H, d, J = 2.3 Hz, H-5), 7.03 (1H, s, H-7), 6.71
(1H, d, J = 1.7 Hz, H-2), 4.59 (3H, s, 3-OCHs3), 3.93
(3H, s, 1-OCHs3), 2.40 (3H, s, H-11); 3C-NMR (125
MHz, CD;0D) §: 188.4 (C-9), 184.0 (C-10), 165.9
(C-1), 163.5(C-3), 161.1(C-8), 147.1 (C-6), 138.7
(C-4a), 134.2 (C-10a), 124.1 (C-7), 125.3 (C-5), 120.8

(C-9a), 116.2 (C-8a), 110.3 (C-2), 106.2 (C-4), 55.0
(3-OCHy3), 54.8 (1-OCH3), 21.8 (C-11). LA_Likitk#
5 IR IE AR — 202, WS EEY) 6 4 8-
FRHE-1,3- T P AR -6~ FH R R .

&M 7. LEBAK, [o]f —34.0° (¢ 0.05,
MeOH), ESI-MS m/z: 537.3 [M+Na]*, 4> 72\
CazH3sN204. *H-NMR (500 MHz, DMSO-dg) J: 10.86
(1H, brs, H-1"), 7.82 (1H, s, H-2), 7.42 (1H, d, J = 6.9
Hz, H-4"), 7.31 (1H, d, J = 8.1 Hz, H-7"), 7.06 (1H, d,
J = 2.2 Hz, H-2), 7.03 (1H, m, H-6'), 6.96 (1H, m,
H-5"), 6.55 (1H, dd, J = 4.2, 15.5 Hz, H-21), 6.52 (1H,
d, J = 15.5 Hz, H-22), 6.08 (1H, dd, J = 9.5, 15.5 Hz,
H-13), 5.21 (1H, brs, H-7), 5.02 (1H, m, H-14), 4.71
(1H, d, J = 9.4 Hz, H-17), 1.61 (3H, s, H-12), 1.56
(3H, s, 18-CHj3), 0.88 (3H, d, J = 6.6 Hz, 16-CHy),
0.70 (3H, d, J = 7.1 Hz, H-11); 3C-NMR (125 MHz,
DMSO-ds) 0: 199.6 (C-23), 173.7 (C-1), 146.1 (C-21),
138.7 (C-6), 136.3 (C-18), 134.1 (C-1'a), 132.5
(C-14), 132.1 (C-17), 128.8 (C-13), 127.7 (C-3a’),
126.2 (C-7), 125.0 (C-22), 124.0 (C-2'), 121.1 (C-6"),
118.6 (C-5"), 118.3 (C-4"), 111.6 (C-7'), 109.8 (C-3"),
78.4 (C-19), 75.6 (C-20), 66.4 (C-9), 53.2 (C-3), 48.8
(C-4), 45.5 (C-8), 41.2(C-15), 34.3 (C-5), 33.5 (C-10),
31.8 (C-16), 21.6 (C-12), 19.6 (16-CHs), 13.6 (C-11),
13.0 (18-CHs)o LA b i £ 5 55 STk 4 i 2 A —
s, HE &%) 7 4 cytoglobosins D

&Y 8: LA, [a]d +51.77(c 0.05,
MeOH), ESI-MS m/z: 551.3 [M+Na]*, % 1 2\
CazH3sN205. *H-NMR (500 MHz, DMSO-dg) J: 10.96
(1H, brs, H-1"), 8.27 (1H, s, H-2), 7.54 (1H, d, J = 7.9
Hz, H-4"), 7.32 (1H, d, J = 8.1 Hz, H-7"), 7.13 (1H, m,
H-6), 7.07 (1H, d, J = 2.2 Hz, H-2'), 6.99 (1H, m,
H-5"), 5.85 (1H, d, J = 10.2 Hz, H-17), 5.78 (1H, m,
H-13), 5.18 (1H, s, H-12), 4.96 (1H, s, H-12), 4.74
(1H, m, H-14), 1.69 (3H, s, 18-CH3), 0.94 (3H, d, J =
6.7 Hz, 16-CHs); 3C-NMR (125 MHz, DMSO-ds) o:
208.2 (C-20), 205.4 (C-23), 196.1 (C-19), 173.9 (C-1),
156.1 (C-17), 150.8 (C-6), 135.9 (C-1'a), 133.3
(C-18), 130.9 (C-14), 127.9 (C-3'a), 127.4 (C-13),
125.4 (C-2'), 121.1 (C-6"), 118.9 (C-5'), 118.6 (C-4"),
112.8 (C-12), 111.4 (C-7"), 108.5 (C-3"), 68.7 (C-7),
60.9 (C-9), 52.3 (C-3), 48.9 (C-8), 45.9 (C-4), 36.9
(C-22), 32.8 (C-10), 32.1 (C-5), 32.0 (C-16), 30.7
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(C-21), 19.3 (16-CH3), 13.5 (C-11), 10.2 (18-CH3). LA
VR VE R S SRR B AR — B, MU E
8 iy isochaetoglobosin D.

& 9: TOKEK, ESI-MS m/z: 553.3 [M+
Na]*, 43 F U CaHasN20s. H-NMR (500 MHz,
DMSO-dg) 0: 10.90 (1H, s, H-1"), 8.09 (1H, s, 1H,
H-2), 7.41 (1H, d, J = 7.9 Hz, H-4"), 7.35 (1H, d, J =
8.1 Hz, H-7"), 7.10 (1H, m, H-6"), 7.06 (1H, d, J = 2.8
Hz, H-2"), 6.98 (1H, t, J = 7.4 Hz, H-5"), 5.57 (1H, d,
J =10.2 Hz, H-17), 6.21 (1H, m, H-13), 5.06 (1H, m,
H-14), 1.71 (3H, s, 18-CHs), 1.51 (3H, s, H-12), 1.10
(3H, s, H-11), 1.00 (3H, d, J = 6.7 Hz, 16-CHy);
BC-NMR (125 MHz, DMSO-ds) o: 210.3 (C-19),
204.1 (C-23), 174.1 (C-1), 1484 (C-17), 136.3
(C-1'a), 135.2 (C-18), 133.69 (C-6), 133.6 (C-14),
128.5 (C-13), 127.2 (C-3'a), 125.6 (C-5), 123.7 (C-5"),
121.2 (C-2'), 118.6 (C-6"), 118.0 (C-4"), 111.7 (C-7"),
110.0 (C-3"), 70.2 (C-20), 67.8 (C-7), 61.7 (C-9), 57.2
(C-4), 51.0 (C-3), 49.3 (C-8), 40.8 (C-15), 36.5
(C-22), 33.0 (C-21), 31.9 (C-10), 30.6 (C-16), 19.9
(16-CHs3), 17.0 (C-12), 14.8 (C-11), 12.1 (18-CH3). LA
VR TE R S SO T AR —E 0, MU A
9 NEREFLH R Eo

A& 10: BEMA, [a]y +33.77(c 0.05,
MeOH), ESI-MS m/z: 551.3 [M+Na]*, 4> 7
Cs2H36N20s. 'H-NMR (500 MHz, CD;0OD) ¢: 10.33
(1H, s, H-1"), 8.88 (1H, s, 19-OH), 8.21 (1H, s, H-2),
7.51 (1H, d, J = 7.9 Hz, H-4'), 7.34 (1H, d, J = 7.9 Hz,
H-7"), 7.10 (1H, d, J = 8.0 Hz, H-6"), 7.07 (1H, s,
H-2"), 7.05 (1H, m, H-5"), 6.18 (1H, dd, J = 10.0, 15.4
Hz, H-13), 5.27 (1H, m, H-14), 2.11 (3H, s, 18-CHj),
2.05 (3H, s, H-12), 1.62 (3H, s, H-11), 1.07 (3H,d, J =
7.1 Hz, 16-CHs); 3C-NMR (125 MHz, CD3;0D) o:
212.5 (C-23), 205.9 (C-20), 177.0 (C-1), 151.1 (C-18),
150.2 (C-19), 138.4 (C-l'a), 135.4 (C-6), 134.3
(C-14), 131.3 (C-13), 1285 (C-3'a), 127.1 (C-5),
124.9 (C-2"), 122.4 (C-6"), 119.9 (C-5"), 119.2 (C-4"),
112.4 (C-7"), 111.2 (C-3"), 70.6 (C-7), 67.0 (C-9),
59.5(C-3), 54.6 (C-17), 52.1 (C-21), 51.9 (C-8), 50.8
(C-21), 50.2(C-4), 45.6 (C-15), 44.7 (C-22), 33.0
(C-10), 31.0 (C-16), 22.1 (16-CH3), 18.4 (C-11), 17.1
(18-CHs), 14.5 (C-12). LA L3 i E s 5 SOk i 08 5
AR08, S EE Y 10 HIKREFRE R Voo

G 11 AL f A, [a]d +2.8%(c 0.05,
MeOH), ESI-MS m/z: 4443 [M+Na]*, 2T
CasH3sNO2. H-NMR (500 MHz, CDgOD) 0. 10.69
(1H, s, H-1), 7.38 (1H, d, J = 7.8 Hz, H-5), 7.31 (1H,
d, J=7.3 Hz, H-8), 7.07 (1H, d, J = 1.8 Hz, H-2), 7.04
(1H, dd, J = 7.3, 6.7 Hz, H-7), 6.97 (1H, dd, J = 7.4,
6.7 Hz, H-6), 4.80 (1H, brs, H-25), 4.67 (1H, brs,
H-25), 1.45 (3H, s, 24-CH3), 1.24 (3H, d, J = 6.6 Hz,
15-CHs), 1.11 (3H, s, 16-CHg3), 0.95 (3H, d, J = 7.3
Hz, 12-CH3); 3C-NMR (125 MHz, CD3;0D) 6: 150.1
(C-24), 136.0 (C-9), 127.1 (C-4), 123.6 (C-2), 120.8
(C-7), 118.5 (C-6), 117.5 (C-5), 114.8 (C-3), 111.7
(C-8), 111.2 (C-25), 69.7 (C-14), 66.3 (C-19), 50.2
(C-20), 45.5 (C-23), 48.8 (C-15), 42.8 (C-11), 38.4
(C-10), 37.8 (C-13), 30.8 (C-18), 30.1 (C-16), 27.4
(C-17), 27.3 (C-12), 25.7(C-22), 24.4 (C-21), 22.5
(24-CH3), 195 (12-CHs), 184 (16-CH3), 13.6
(15-CHas)o LAl iR i H5 45 15 SOk i AR — e,
% LA 11 Ny monohydroxyisoaflavinine..

EY 12: R EREA, o]y +567( 0.1,
MeOH), ESI-MS m/z: 440.3 [M+Na]*, 4> ¥\
C28H35NOZO lH-N|\/|R (500 MHZ, CD3OD) 0. 7.96
(1H, d, J = 7.9 Hz, H-5), 7.41 (1H, d, J = 8.0 Hz, H-8),
7.29 (1H, dd, J = 8.0, 7.1 Hz, H-7), 7.15 (1H, dd, J =
7.9, 7.1 Hz, H-6), 7.11 (1H, brs, H-25), 2.35 (3H, s,
H-26), 1.34 (3H, s, H-29), 1.19 (3H, d, J = 6.6 Hz,
H-28), 0.66 (3H, d, J = 7.5 Hz, H-27); 3C-NMR (125
MHz, CDs;OD) §: 1415 (C-9), 140.3 (C-2), 135.8
(C-24), 135.2 (C-10), 126.4 (C-23), 125.1 (C-7), 123.9
(C-4), 122.3 (C-5), 119.7 (C-6), 119.6 (C-3), 111.7
(C-8), 110.3 (C-25), 72.4 (C-14), 71.4 (C-19), 45.1
(C-20), 44.9 (C-15), 40.0 (C-11), 36.3 (C-13), 32.7
(C-12), 32.6 (C-16), 30.7 (C-22), 28.7 (C-17), 25.2
(C-18), 23.0 (C-21), 20.7 (C-26), 19.8 (C-29), 19.4
(C-27), 13.7 (C-28). VALt Bdin 5 CkiRIEF: A
— 07, e A 12 N aflavazole.

&Y 13: W AR, [a]d -53.97 (¢ 0.1,
MeOH), ESI-MS m/z: 402.2 [M+Na]*, 2> T3
C22H25N3030 1H-N|\/|R (500 MHZ, CD30D) 0. 71.37
(1H, d, J = 8.5 Hz, H-16), 6.87 (1H, d, J = 2.2 Hz,
H-19), 6.70 (1H, dd, J = 2.2, 8.5 Hz, H-17), 4.70 (1H,
d, J=9.6 Hz, H-21), 3.79 (3H, s, 18-OCH3), 2.03 (3H,
s, H-24), 1.65 (3H, s, H-23); 3C-NMR (125 MHz,
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CD30D) d: 171.6 (C-5), 168.1 (C-11), 157.6 (C-18),
138.9 (C-20), 135.2 (C-22), 133.6 (C-2), 125.2 (C-21),
122.0 (C-15), 119.2 (C-16), 110.0 (C-17), 106.0
(C-14), 96.0 (C-19), 60.4 (C-6), 57.9 (C-12), 56.0
(18-OCHys), 52.3 (C-3), 46.4 (C-9), 29.5 (C-7), 25.9
(C-23), 23.9 (C-8), 22.7 (C-13), 18.3 (C-24). LA Lk
TR S OCER RO A — 08, WS A 13
Ty R R Co

&Y 14: WA AR, [a]d —34.07 (¢ 0.1,
MeOH), ESI-MS m/z: 475.2 [M+Na]*, 4> 7
C23H20ClO7. 'H-NMR (500 MHz, CD3;0D) §: 7.46
(1H, s, H-1), 6.68 (1H, dd, J = 15.7, 7.8 Hz, H-10),
6.69 (1H, s, H-4), 6.49 (1H, d, J = 15.7 Hz, H-9), 4.21
(1H, m, H-5"), 3.35 (1H, brs, 3'-OH), 3.07 (1H, d, J =
10.1, H-2), 3.01 (1H, d, J = 10.1, H-8), 2.04 (1H, brs,
5-OH), 1.41 (3H, d, J = 5.2 Hz, H-6'), 1.35 (3H, s,
7-CHs), 1.18 (3H, d, J = 7.0 Hz, 4-CH3), 1.01 (3H, d,
J = 6.6 Hz, 11-CH3), 0.92 (3H, t, J = 7.4 Hz, H-13);
BBC-NMR (125 MHz, CD30D) §: 189.2 (C-6), 171.5
(C-1"), 158.1 (C-3), 146.1 (C-10), 145.1 (C-1), 140.8
(C-4a), 120.3 (C-9), 114.6 (C-8a), 109.6 (C-5), 104.4
(C-4), 103.5 (C-3"), 83.5(C-7), 83.2 (C-3), 77.0 (C-5"),
58.4 (C-2'), 49.2 (C-8), 45.8 (C-4'), 38.7 (C-11), 28.9
(C-12), 22.1 (7-CHs3), 18.7 (11-CH3), 18.4 (C-6'), 10.7
(C-13), 7.6 (4'-CHas) LA Ry 5 SOk £ A
— 0o, M e L&) 14 O chaetoviridin B.

&9 15: HEmAR, [a]y —185.97 (c 0.1,
MeOH), ESI-MS m/z: 367.1 [M+Na]*, 4> T
CisH1607. 'H-NMR (500 MHz, CDCl3) : 2.44 (3H, s,
H-6a), 3.66 (3H, s, 5'-OCHj3), 3.69 (3H, s, 1-COOCH),
3.95 (3H, s, 4-OCH3), 5.77 (1H, d, J = 1.5 Hz, H-4"),
6.37 (1H, s, H-5), 6.55 (1H, s, H-7), 7.10 (1H, d, J =
1.5 Hz, H-2"); 13C-NMR (125 MHz, CDCl3) §: 190.6
(C-3), 185.8 (C-3"), 174.5 (C-7a), 169.6 (C-5'), 163.6
(1-COOCHy), 158.5 (C-4), 152.3 (C-6), 138.4 (C-1"),

137.3 (C-2'), 108.5 (C-3a), 105.7 (C-5), 105.5 (C-7),
104.1 (C-4'), 84.2 (C-2), 56.9 (5'-OCHs), 56.2
(4-OCHj3), 52.9 (1'-COOCHs3), 23.3 (C-6a). LA L
Bt 5 SRR E AR — 0, WS EEY) 15
AHEM R ZR

&Y 16: EmEKAK, [o]y +409.57 (c 0.4,
MeOH), ESI-MS m/z: 734.4 [M+Na]*, 472\
CuHs;NO7. H-NMR (500 MHz, CD3OD) ¢: 7.06
(1H, s, H-16), 7.33 (1H, d, J = 9.3 Hz, H-3"), 6.28
(1H, dd, J = 9.3, 15.7 Hz, H-2"), 6.16 (1H, d, J = 5.0
Hz, H-19), 5.26 (1H, d, J = 15.7 Hz, H-1"), 4.94 (1H,
s, H-4"), 4.58 (1H, s, H-4'), 3.69 (3H, s, 5"-OCH3),
2.04 (3H, s, H-6"), 1.61 (3H, s, H-5), 1.16 (3H, s,
H-28), 1.07 (3H, s, H-30), 1.45 (3H, s, H-29), 1.28
(3H, s, H-31), 1.16 (3H, s, H-32), 1.09 (3H, s, H-33),
0.92 (3H, s, H-34); 8C-NMR (125 MHz, CD30D) 4:
197.3 (C-14), 187.9 (C-5"), 177.0 (C-2), 150.2 (C-1"),
147.0 (C-27), 143.6 (C-3'), 138.1 (C-3"), 1354
(C-25), 134.3 (C-18), 131.4 (C-17), 128.5 (C-26),
128.4 (C-4"), 1249 (C-2"), 1232 (C-15), 122.4
(C-19), 119.9 (C-16), 119.2 (C-4), 75.2 (C-24), 74.8
(C-7), 72.7 (C-22), 71.7 (C-20), 70.7 (C-2"), 59.5
(C-23), 55.8 (C-3), 52.0 (5"-OCHs), 50.9 (C-8), 45.7
(C-13), 45.6 (C-4), 44.3 (C-9), 42.2 (C-12), 33.0 (C-32),
31.8 (C-5), 30.8 (C-34), 29.6 (C-31), 30.1(C-1"), 26.7
(C-11), 26.0 (C-6), 22.1 (C-10), 21.0 (C-33), 17.3 (C-5),
17.1 (C-29), 15.6 C-28), 14.5 (C-6"), 13.2 (C-30). LA E
BAEEAE 5 S CiROE B A — 8, MU E A 16
A oxidized-nodulisporic acid B.
5 {RIMTUARIEEIE IR

RIF MTT EE RPN S 1~16 BEAT 1 41
Mo eIt RIMEY 2. 8. 15 XiksE
N R A0 B EAT — E AR AT B s A 0RO
g HF B b eg 4 i ) - E AR B2 (1Cs0), &5
R 2.

=2 k&4 2. 8. 15 % 5 MANELAMEAY 1Cso &

Table 2 1Cso values of compounds 2, 8, 15 against five kinds of tumor cells

1Cs0/(umol 1.71)

I
e BEL 41/ K562 4l SGC-7901 4 i A549 4 HeLa 41 ity
21.27+0.28 - - 5.66+1.07 37.55+1.21
12.08+1.12 - 18.20+0.57 6.57+0.87 36.50+1.55
15 5.95+0.57 2.53+0.08 - - -
JijEE 6.66+0.27 412+0.21 3.12+0.17 3.39+1.27 2.38+0.18
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AR FOR B R AR B ERE, R
MELRGACE = b FEREE BT, VSR R 1L
SR REEE . AR MNE C. globosum
HXL-1 5188 16 Mbad (1~16), H 1
NI EAL S (D, 2 MESMLEY (11,
12), 3 MHUELEY (2. 8. 15). XL HIHE
— W E TERETH W RGP 4 i 2 A
P, HONPUIRE S S AR IRt T 5%,
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