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Abstract : Gymnasterones A and B, produced by astrain of Gymnasella dankaliensis from the sponge
FHalichondria japonica, arenovel ergostanoids with cytotoxicity against tumour ceils in culture. Their

structures have been established on the basis of spectral analvses. @ 1098 Elsevier Qrinnca Ted AN
structures have been established on the basis of spectral analyses. © 1998 Elsevier Science Lid. All
rights reserved.

We previously reported that cytotoxic compounds, gymnastatins A-C,' were produced by a strain of
Gymnasella dankaliensis which was isolated from the sponge Halichondria japonica, and their structures
were established. Further investigation has led to the isolation of two new cytotoxic ergostanoids,
gymnasterones A (1) and B (2).

According to the method reported previously,' the MeOH extract from the mycelium of the fungal
strain cultured in a medium of 60 | was purified to afford gymnasterones A (1) (10 mg) and B (2) (8 mg).

Gymnasterone A (1)” had the molecular formula C,sHg;NOs established by HREIMS. The 'H-'H

COSY analysis and coupling relationships for the functional groups established by the 'H and *C NMR

snectral data of 1 led to four nartial structural unit (Fuw 1\ which were sunnorted by HMBC correlations
l.'r W LEVEE WA WA A AWRE LW AW AR rwt“ W LA LEW L VAL LA wuu ¥V ALAWAL YV ‘AW “yy WA v VJ A ARAVA AN WA AVWAVANLLD
Tha annemantem: A thn dasabhle T dn S than cvemiéo Ao d 1:_,._._. Iry lvy ... it WA oA o
in NEry Of Ui€ QOouni€ DOIds il tne unils was deduced from H-'H wupu.ng comstanis, NULES anda a

chemical shift of '>C NMR signals of the allylic methyl group.! The connection of these units and the
remaining functional groups was deduced from HMBC correlations (Fig 1). The connection between C6
and C7 was deduced from the fact that C6 (8¢ 186.83) is a ketone in a cross-conjugated cyclohexadienone
system. Thus the planar structure for gymnasterone A was concludedtobe 1.
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is arranged frans to H9 and the A-ring exists in a twist-chair conformation. The coupling constants from
H3 to H2a and H2 (6.0 and 8.0 Hz, respectively) implied that 3-OH is arranged pseudoaxial. NOEs
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from H18 to H128 and H15, and from H9 to H12¢ and H17

a
X 1isp anga H a i i3 a i1i,4 Gaz

(2]
o+

£

3
=%
~

1

98]

a9 ¢ -

HY and Hiip indicated that the C-ring exists in a twist-boat conformation, and H9 is arranged cis to Hi7
and frans to H18 which is oriented cis to H15 and 14-OH. In addition, the observation of NOEs from
H31 to H16a, H29a and H32 suggested that the E-ring exists in a twist-chair conformation with the
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a pseudoaxial arrangement and, consequently, with th
arrangement. The protons in the side chain (C20-C28) showed complicated NOEs, perhaps implying
rotation at the C17-C20 bond or another axis.

Gy mnasterone B (2)* had the molecular formula CgH4NOjs established by HREIMS. The 'H and BC
NMR spectra of 2 revealed that the formy! groups, the A*-olefin, the E-ring and the one side chain (C32—
C48) in 1 were absent and the two hydroxy groups in 1 were replaced by a ketone and an epoxide (Joy (15
183 Hz) in 2. This consideration was confirmed by 'H-'"H COSY and HMBC correlations (Figl). T
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stereochemistry for 2 was established by NOESY data. The observation of NOEs from H19 to Hia,
H1p and HS and from H9 to H2a and H4a suggested that the A-ring exists in a chair conformation with
H19 in cis and frans arrangements to HS and H9, respectively. NOEs from H9 to H12a and H135, from

H18 to H12B, and from H17 to H12a implied that the C-ring exists in a chair conformation and that H9 is

arranged cis to H15, and Hi8 is #rans to H9, Hi5 and H17. The protons in the side chain showed

complicated NOEs as observed in 1 and, therefore, the configuration of C20 and C24 was not established.
Gymnasterones A (1) and B (2) exhibited moderate to weak cytotoxic activity in the P388 lymphocytic

leukemia test system in cell culture ( EDsqo 10.1 and 1.6 ug/ml, respectively).
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(m; H398), 1.20 (m; H40 or H41), 1,22 (m; H41 or H40 and H42 or H43), 1.26 (m; H43 or H42),0.87 (1,6.8 Hz; H44),1

(s; H45),0.95(d, 6.8 Hz; H46),6.19 (s; 14-OH). C NMR (125.7MHz, CDCl3) 834.47 (C1),27.96 (C2),67.69 (C3), 137. 32
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(C4), 142.35(C5), 186.83 (C6), 129.42(C7), 162.23(C8),48.41 (C9),38.58(C10),17.50 (C11),36.70(C12),44.32(C13),
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165.50 (C33), 117.82 (C34), 146.80 (C35), 130.85 (C36), 148.09 (C37), 32.98 (C38), 37.26 (C39), 27.43 (C40 or C4l),
29.38 (C41 or C40), 22.61 (C42 or C43), 31.80 (C43 or C42), 14.08 (C44), 12.45 (C45), 20.54 (C46).
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WL NINL . 18T, AVY T, AVLS LRanaivaS V2 L SLS. LT T 4 L 281240%3 wulsSLS.L7 NIVAR (YR VAN LR

6 2.14 (ddd, 14.0, 6. 8and3 0Hz; Hla), 1.61 (td, 14.0 and4 9 Hz; H1B), 2.53 (ddd, 16.0, 14 0 and 6.8 Hz; H2a), 2.37 (m;
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6.8 and 2.6 Hz; HY), 1.81 (m; Hi1), 1.68 (m; Hi2a), i.84 (m; H12B), 3.18(d, 2.0 Hz; H15), 2.03 {ddd, 15.2, 10.1 and 2.0
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H20), 0.95 (d, 7.4 Hz; H21), 5.28 (dd, 15.6 and 8.0 Hz; H22), 5.20 (dd, 15.6 and 7.8 Hz; H23), 1.92 (d quintet, 7.8 and 6.9;
H24), 1.49 (octet, 6.9 Hz; H25),0.84 (d, 6.9 Hz; H26), 0.86 (d 6.9 Hz; H27), 0.96 (d, 6.9 Hz; H28). “C NMR (125.7 MHz,

CDCH) 634.82 (C1),36.90 (C2),207.86 (C3), 35.62(C4), 56.12(C5), 198.19(C6), 118.77(C7), 158.64 (C8), 38.96 (C9),
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