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Thirty sterols —30) were isolated from bioactive fractions of a marine spomgpsentiasp., of which 16 were new
(1,2,8,10-14, 16, 17, 19, 21, 24, 25, 27, and30). They were characterized as sterols with 10 different side chains and
as having various functionalities includingxBo.-epidioxy (1—9), 5a,6c-epoxy-7-ol (0—15), 5,8-dien-7-one 24—

28), 5-en-F-ol (29), and 1(16-6)abeo-5,7,9-trieneed1lo-diol (30) units and included polyoxygenated sterd§-

23). One of the key features of these new sterols

is the presence of thR2RLP7R)-26,27-cyclo-24,27-

dimethylcholestane side chain, whose absolute stereochemistry was defined by an acid-catalyzed ring-opening method
and by comparison with the four synthetic isomers of known absolute stereochemistry. The occurrence of several known
fungal sterols and relevant new sterols in this sponge suggested their possible origin from symbiotic fungi. Selected
compounds were tested against a panel of five human solid tumor cell lines and displayed moderate to marginal

cytotoxicity.

Sponges have been recognized as one of the most plentifulupfield shifted multiplets ad 0.09 (H-26), 0.13 (H-25), 0.15 (H-
sources of diverse sterols, and the number of novel and bioactive26), and 0.45 (H-27) suggested a disubstituted cyclopropane ring

sterols from sponges is still increasing each ye®previous search
for cytotoxic components from a marine sporiggpsentiasp. has
led to the isolation of seven new cytotoxic oxylipihi3he gross
IH NMR spectra of the less polar bioactive fractions from this

in the side chain. COSY correlations from H-26 to H-27 and H-25,
from H-27 to H-27a ¢ 1.01), and from H-24{ 0.58) to H-24*

(6 0.91) and H-25 were observed. In the HMBC spectrum, the
correlations from HB-24! to C-24 ¢ 39.6), C-23 § 36.5), and C-25

sponge indicated the presence of sterols with upfield cyclopropane(é 28.2) and from H-27a to C-25, C-27 14.0), and C-26
signals and oxygenated methylene or methine signals. Thesel2.8) confirmed the presence of a 26,27-cyclo-24,27-dimethyl-
suggested the presence of both a 26,27-cyclo sterol side chain an¢holestane side chain.

polyoxygenated functionalization in their structures. Therefore, it

The trans configuration of the 26,27-cyclopropane ring was

seemed worthwhile to continue the investigation of these 26,27- geduced by correlation from #27a to H-25 in the NOESY
cyclo and polyoxygenated sterols, which have not been encounteredeyperiment. The absolute stereochemistry of the side chain was

in the spong&opsentiasp. previously? The occurrence of 26,27-

defined as 2R,25R,27R by comparison of théH NMR data of

cyclo sterols is still uncommon, and earlier research has shownihe ring cleavage product3f) with those of four synthetic

that they only appear in marine sponde%. The present report
describes the isolation, structure elucidation, and cytotoxicity
evaluation of these new and known sterols.

Results and Discussion

Topsentisterol A (1) was isolated as a white, amorphous solid.
Its molecular formula was established agHisOs on the basis of
FABMS and by NMR analysis. In addition to the [M NaJ*" ion
at myz 465 in the LRFABMS, an intense [M- O,] " ion was also
observed atn/z 410, which is typical for the loss of Jrom the
epidioxy moiety!?2 The exact mass of the [M- NaJ" ion (m/z
465.3339A —0.6 mmu) matched well with the expected molecular
formula of GgHssOsNa. In theH NMR spectrum, the upfield
methyl signals at 0.84 (H:-18), 0.89 (H-19), and 0.93 (k21)
supported a steroidal skeleton. The,8o-epidioxy functionality
in the B ring was identified by the characteristic signals of H-6
and H-7 até 6.25 (d,J = 8.5 Hz) and 6.53 (dJ = 8.5 Hz),
respectivelyt® This was corroborated by the HMBC correlations
observed from H-6 and H-7 to C-b 82.5) and C-8¢ 79.0). The
broad oxymethine proton signal@8.77 My, = 16.5 Hz) indicated
an OH-3% group at C-3. Therefore, the nucleus of compound
was established as’Ba-epidioxycholest-6-enBol. The four quite

stereoisomers3@, 35, 36, and 37).1* The cyclopropane ring of
compoundl was cleaved by catalytic hydrogenolysis (see Experi-
mental Section) to afford 24,25-dimethylcholest-8(14)-efi&@-
diol (31) as the major product (Scheme 1), which showed an almost
identical'H NMR pattern for the three methyls 24!, -25', and
-27) with those of the model isome&4 (Table 4). For further
confirmation, topsentisterol {424) with the same side chain was
also cleaved and afforde®R and 33, respectively, in the ratio of
2:1. ThelH NMR pattern of their side chain methyls again matched
well with those of34. Naturally occurring sterols with the same
side chain were also reported to possess th&®Z5R27R
configuration®~10 Therefore, the structure of compourddwas
defined as (2R,25R,27R)-5a,8a-epidioxy-26,27-cyclo-24,27-dim-
ethylcholest-6-en43-ol. Other topsentisterold0—12, 16, 17, 21,
and 24) with identical IH and 3C NMR data for the 26,27-
cyclopropane ring are presumed to share the same configuration
of the side chain. The 26,27-cyclopropane side chain is uncommon,
and it has been reported only from marine sponges.
Topsentisterol A (2) was isolated as a white, amorphous solid.
Its molecular formula was determined asi4s03 on the basis of
FABMS and by NMR analysis. In the LRFABMS, both [M NaJ"
and [M — O,]* ions were observed a¥z 467 and 412, respectively.
The HRFABMS showed a [M- Na]" ion atm/z467.3517 A +1.6
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Comparison of its NMR data with those df revealed that it
possesses the same,8a-epidioxy nucleus, with the only difference
being in the side chain. TH&l NMR spectrum showed two singlet
signals at 0.84 (H-18) and 0.89 (k+19) and a doublet signal at
0 0.95 (K-21), which showed correlations to C-20, C-17, and C-22
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Polyoxygenated Sterols from a Marine Sponge Topsentia sp.

Chart 1

1R=a 6R=h 16 R=2a, Ry, R, =0, R3=OH 29R =]
2R=b 7TR=i 17R=a,Ry=H, Ry=0OH,R3=0H
3R=c 8R=¢A%"" 18R=h,R;=0OMe,Ry=H, R3=H
4R=d 9R=f, A% 19R=g,R;=0OMe R,=H, R3=0H
5R=g¢g 20R=h,R;=0Me,R,=H, R3=0H
21R=3,R{=0H, Ry=H, Rz=H
22R=g,R{=0H, Ry,=H, Rz=H
23R=h,R{=0OH, Ry=H, Rz=H
R R
HO HO o Ho’CiEEE§
R4
10R=2a,R{=0H,Ry=H, A8 24R=a 31 R=k, Ry =0OH, Ry = H, A814
1MR=aR;=H, R;=0H,A° 25R=e¢ 32R=k, Ry=H, Ry=H,A¥"
12R=a,Ry=0H,Ry=H, A%% 26R=f 33R=k, R{=H, R,=OH
13R=g,R;=0H,Ry;=H, A8 27R=g 34R=k, Ry=H, Ry=H
14R=g,Ry=0H,Ry =H, A% 28R=h 35R=1l, Ry=H, Rp=H
15R=h,Ry=0H,Ry =H, A¥"¥ 36R=m,R{=H, Rp=H
37R=n, Ry=H, Ry=H
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Scheme 1.Reductive Cleavage of the Cyclopropane Ring of
Compoundsl and 244
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in the HMBC spectrum. The other four doubletsda0.79, 0.82,
0.90, and 0.91 were attributed t3t, Hs-27, Hs-24%, and H-
26, respectively, on the basis of COSY and HMBC NMR

formula of 8 was determined as &14,00; on the basis of the
analysis of its FABMS and NMR data. In the LRFABMS, the [M
+ NaJ* and [M — O,]" ions were observed at/z 435 and 380,
respectively. The HRFABMS (M- NaJ*, m/z 435.2876 A +0.1
mmu) also supported this molecular formula. Comparet, tive
signals of H-6 and H-7 were shifted downfield 406.33 (d,J =

8.0 Hz) and 6.67 (d] = 8.0 Hz), respectively. An additional olefinic
proton signal av 5.50 (dd,J = 6.5, 2.0 Hz) attributed to H-11
was observed. The above features were consistent with &5
epidioxy A%°11 sterol nucleus? Two doublet methyls ap 0.96
(d,J = 6.5 Hz) and 1.03 (dJ = 6.5 Hz) were assigned togr24*

and H-21 on the basis of the HMBC spectrum. A triplet methyl at
0 0.88 (t,J = 7.0 Hz) was attributed to a terminal methyl£26),

and its HMBC correlations to C-25 and C-24 were observed. The
stereochemistry at C-24 could not be defined using!théNMR
data because only a single epimer was isolated from this spénge.
Thus, the structure of compour&iwas defined as (2)-5a,80-
epidioxy-24-methyl-27-norcholesta-6,9(11),22-triefi-8l.

The investigation of bioactive sterols from this same sponge has
also resulted in the isolation ob&6a-epoxy-7-ol sterols, of which
five (10—14) are new and onelf) is known. Topsentisterol B
(10) was isolated as a white, amorphous solid and gave a
pseudomolecular ion &'z 465.3345 ([M+ Na]*, A 0.0 mmu) in

spectroscopic analysis. The stereochemistry at C-23 and C-24its HRFABMS, suggesting a molecular formula ofg84s0sNa.

was assigned as 33and 24, respectively, by comparison of
the 'lH NMR data of the side chain methyl signalssfP, -23,
-24%, -26, and -27) with those of model stereoisomers, i.e.R(23
24R), (235249), (23R, 249, and (2F,24R).*> This is the first report
of a 50,8c-epidioxy sterol with a 23,24-dimethylcholestane side
chain.

Various 5,8a-epidioxy sterols have been encountered frequently
in marine organism&131n the present study, by comparison with
previously reported NMR data, compourts7 as well a9 were
identified as known &,8c.-epidioxy sterold21617However, topsen-
tisterol As (8) was defined as a newn58a-epidioxy A2 sterol

In the *H NMR spectrum, the downfield signals at3.20, 3.75,

and 4.25 were attributed to three oxymethine protons. The COSY
spectrum showed correlations between H363(20) and H-7 ¢
4.25), which indicated the presence of an epoxy methine and its
neighboring oxymethine proton, respectively. In the HMBC spec-
trum, H-6 showed correlations to C-@ 67.6) and C-84 128.0),

and H-19 showed correlations to C-b £5.6) and C-94 135.5),
suggesting a 5,6-epoxycholest-8-ene-3,7-diol nucleus for compound
10. The relative configuration was defined as epoxy6a. and OH-

7o by comparison of itdH and3C NMR data with those of known
compound¥2°and 13 (vide infra). The upfield signals in thid

with a 24-methyl-27-norcholest-22-ene side chain. The molecular NMR spectrum displayed an identical pattern to that ofvhich
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Table 1. 'H NMR Data for Compound4, 8, 10—14, and16 (CDsOD, 500 MHz}
position 1 8 10 11 12 13 14 16
1 1.70 (dt, 2.00 (m) 1.58 (m) 1.58 (m) 1.68 (ddd, 12.5, 1.57 (m) 1.40 (dd, 13.0, 1.52 (m)
13.5, 3.0) 3.5,2.5) 3.5)
1.85 (m) 1.78 (m) 1.78 (m) 1.96 (ddd, 12.5, 1.75 (m) 1.68 (ddd, 13.0, 2.29 (td, 13.5,
4.0, 2.0) 3.5,3.5) 3.5)
2 1.52 (m) 1.55 (m) 1.55 (m) 1.62 (m) 1.55 (m) 1.60 (m) 1.55 (m) 1.45 (m)
1.77 (m) 1.85 (m) 1.90 (m) 1.90 (m) 1.90 (m) 1.90 (m) 1.88 (m) 1.86 (m)
3 3.77 (m) 3.83 (m) 3.75 (m) 3.74 (m) 3.75 (m) 3.78 (m) 3.74 (m) 3.92 (m)
4 1.88m 1.95 (m) 1.35(m) 1.37 (m) 1.32 (m) 1.35(m) 1.32 (dd, 13.0,1.63 (dd, 14.0,
7.5) 11.5)
2.00 (m) 2.13 (m) 2.16 (dd, 2.11(dd, 13.0, 2.15(m) 2.10 (m) 2.02 (dd, 14.0,
13.0,11.5) 12.0) 2.0)
6 6.25(d, 8.5) 6.33(d,8.0) 3.20 (brs) 3.02(d,3.0)  3.05(d, 3.0) 3.19(d, 2.0) 3.04 (d, 2.5)
7 6.53(d,8.5) 6.67(d,8.0) 4.25(brs) 4.28 (d, 3.0) 4.42 (d, 3.0) 4.24 (d, 2.0) 4.40 (d, 2.5) 5.58 (d, 2.0)
9 1.44 (m) 2.41 (m) 2.42 (m)
11 1.51 (m) 5.50 (dd, 2.05 (m) 2.05 (m) 1.45 (m) 2.06 (m) 1.45 (m) 1.74 (m)
6.5, 2.0)
1.95 (m)
12 1.22 (m) 2.05 (m) 1.18 (m) 1.18 (m) 1.20 (m) 1.38 (m) 1.20 (m) 1.28 (m)
1.98 (m) 2.32(dd, 1.93 (m) 1.98 (dd, 12.0, 1.95(ddd, 13.5, 1.56 (m)
17.0, 6.5) 5.5) 3.5,3.5)
14 1.49 (m) 1.82 (m) 2.16 (m) 2.12 (m) 2.18 (m) 2.74 (ddd, 12.0,
7.0,2.0)
15 1.24 (m) 1.24 (m) 1.90 (m) 1.65 (m) 2.28 (m) 1.28 (m) 2.25(m) 1.52 (m)
1.52 (m) 1.55 (m) 2.68 (ddd, 12.5, 2.15 (m) 2.66 (ddd, 15.5, 1.69 (m)
8.5, 8.0) 8.5, 8.0)
16 1.40 (m) 1.38 (m) 1.47 (m) 1.38 (m) 1.45 (m) 1.35(m) 1.45 (m) 2.01 (m)
1.94 (m) 1.98 (m) 1.90 (m) 1.78 (m) 1.74 (m)
17 1.20 (m) 1.36 (m) 1.16 (m) 1.15 (m) 1.24 (m) 1.19 (ddd, 19.01.25 (m) 1.41 (m)
18 0.84 (s) 0.79 (s) 0.62 (s) 0.66 (s) 0.89 (s) 0.68 (s) 0.90 (s) 0.65 (s)
19 0.89 (s) 1.12 (s) 1.13(s) 1.28(s) 0.87 (s) 1.13 (s) 0.87 (s) 0.99 (s)
20 1.35 (m) 2.05 (m) 1.46 (m) 1.38 (m) 1.46 (m) 2.04 (m) 2.10 (m) 1.38 (m)
21 0.93(d,7.0) 1.03(d,6.5) 0.95(d, 6.5 0.95(d,7.0) 0.95 (d, 6.5) 1.02 (d, 6.5) 1.02 (d, 6.5) 0.97 (d, 7.0)
22 1.25 (m) 5.21 (m) 1.40 (m) 1.45 (m) 1.24 (m) 5.18 (m) 5.21 (m) 1.23 (m)
1.56 (m) 1.55 (m) 1.46 (m) 1.52 (m)
23 1.37 (m) 5.18 (m) 1.28 (m) 1.28 (m) 1.28 (m) 5.20 (m) 5.22 (m) 1.30 (m)
1.35(m) 1.35(m) 1.35 (m) 1.38 (m)
24 0.58 (m) 1.92 (m) 0.60 (m) 0.60 (m) 0.60 (m) 1.82 (m) 1.82 (m) 0.62 (m)
24+ 0.91(d,7.0) 0.96(d,6.5) 0.91(d,7.0)0 0.90(d,6.5) 0.90 (d, 6.5) 0.92(d, 7.0) 0.92(d, 7.0) 0.91(d, 6.5)
25 0.13 (m) 1.18 (m) 0.13 (m) 0.12 (m) 0.13 (m) 1.45 (m) 1.45 (m) 0.11 (m)
1.25 (m)
26 0.09 (m) 0.88 (t, 7.0) 0.09 (m) 0.09 (m) 0.09 (m) 0.83(d, 7.5) 0.84 (d, 7.0) 0.09 (m)
0.15(m) 0.15(m) 0.15(m) 0.15(m) 0.15(m)
27 0.45 (m) 0.45 (m) 0.45 (m) 0.45 (m) 0.85(d, 7.5) 0.86 (d, 7.0) 0.46 (m)
27a 1.01 (d, 6.0) 1.01(d,6.0) 1.01(d,6.5) 1.01 (d, 6.0) 1.01(d, 7.0)

@ Multiplicities and coupling constants are in parentheses.

indicated thatl0 possesses the same cyclopropane side chain.
Therefore, the structure of topsentisterol Bas established as
(24R,25R 27R)-50,60-epoxy-26,27-cyclo-24,27-dimethylcholest-8-
ene-F,7o-diol.

Topsentisterol B(11) was isolated as a white, amorphous solid.
Its molecular formula was determined asid4sO3 on the basis of
HRFABMS and NMR experiments. The HRFABMS showed a [M
+ NaJ* ion atm/z465.3342 A —0.3 mmu). Its'H NMR data were
almost the same as those of compouiexcept for the obvious
differences at H-6 and H-7 (Table 1), which were attributed to the
different configuration at C-7. For compourl, the OH-P
configuration was assigned by a pyridine-induced deshielding
effect?222 In the 'H NMR spectrum, which was measured in
pyridineds, the H-19 and H-18 methyl signals were shifted
downfield tod 1.57 and 0.88, respectively, compareddtd..28
and 0.66 in methanal, (Figure 1). Thus, topsentisterol, Bvas
defined as the F-epimer of10.

Topsentisterol B(12) was also isolated as a white, amorphous
solid. Its HRFABMS showed a [M+ Na]" ion at m/z 465.3350
(A +0.5 mmu), establishing the molecular formula ofl€,60s.

By comparing itstH NMR data with those o10, differences were
again noted for H-6 and H-7 (Table 1). The allylic proton signals
ato 2.41, 2.28, and 2.68 were assigned to H-9, Ha-15, and Hb-15
by interpretation of the HSQC and HMBC spectra. In addition, the

HMBC spectrum also showed correlations from H&63.05) to

C-7 (6 65.6) and C-8¢ 126.2), from H-7 § 4.42) to C-8, C-94
40.5), and C-144153.0), and from K18 (6 0.89) to C-14. These
data indicated that a tetrasubstituted double bond was located
between C-8 and C-14. By further comparison of its NMR data
with literature value$? the structure of compourt2 was elucidated

as (2R 25R,27R)-5a,6a-epoxy-26,27-cyclo-24,27-dimethylcholest-
8(14)-ene-B,7a-diol.

Topsentisterol B(13) was isolated as a white, amorphous solid
with a molecular formula of gH4403, which was established by
HRFABMS of the [M+ NaJ" ion atm/z451.3192 A +0.4 mmu).
The!H NMR data of compound3were almost identical with those
of 10and displayed differences only in the side chain. The NOESY
correlations from H-7d 4.24) to B-19 (0 1.13) and H-# (6 1.35)
suggested that H-7 is on the sapéace of the ring. The OH«
configuration was further corroborated by the negligible shifts of
Hs-19 (Ao +0.08) and H-18 (Ao +0.06) of the'H NMR spectrum
run in pyridineds. The side chain of3was found to be a common
24-methylcholest-22-ene functionality, and the stereochemistry at
C-24 was defined aS by comparison of the {21 chemical shift
with 14 and its 2&R-epimer (L5) (vide infra). The skeleton of3
has been reported from the mushro@rifola frondos&? as its
24R-epimer. However, this is the first occurrence of th&2¢imer.
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Table 2. 'H NMR Data for Compound47, 19, 21, 24, 25, 27, and30 (CD3;0D, 500 MHz}

position 17 19 21 24 25 27 30
1 1.38 (m) 1.34 (m) 1.45 (m) 1.25 (m) 1.25 (m) 1.25 (m) 2.75 (m)
2.22 (m) 2.17 (dt, 13.5,4.0)  1.55(m) 2.15 (m) 2.15 (m) 2.15 (m) 2.86 (dt, 17.0,
6.0)
2 1.44 (m) 1.48 (m) 1.77 (m) 1.71 (ddd, 25.0, 1.71 (ddd, 25.0, 1.70(ddd, 25.0, 1.68 (m)
13.5, 4.0) 13.5, 4.5) 14.0, 4.0)
1.85 (m) 1.84 (m) 1.92 (m) 1.91 (m) 1.92 (m) 1.98 (m)
3 3.89 (m) 3.97 (m) 3.96 (m) 3.54 (m) 3.54 (m) 3.54 (m) 4.05 (m)
4 1.46 (m) 1.65(ddd, 13.5,  1.67 (ddd, 13.5, 2.55 (m) 2.55 (m) 2.56 (M) 2.47 (dd, 16.5,
5.0, 2.0) 5.0, 2.0) 8.0)
2.12 (m) 2.10 (dd, 13.5, 2.05 (m) 3.00 (dd, 16.5,
12.0) 4.5)
6 3.87 (brs) 3.22(dd,5.0,2.0)  3.54(m) 6.00 (br s) 6.00 (br s) 6.00 (br s)
7 5.05 (brs) 5.47 (dd, 5.0, 2.0) 5.26 (m) 6.60 (s)
9 1.97 (m)
11 1.28 (m) 1.58 (m) 1.55 (m) 2.50 (m) 2.50 (m) 2.50 (m) 5.09 (dd, 9.0, 6.5)
2.12 (m)
12 1.58 (m) 1.55 (m) 1.30 (m) 1.51 (m) 1.51 (m) 1.51 (m) 1.75 (dd, 13.5, 6.5)
1.82 (m) 1.80 (m) 2.05 (m) 2.14 (m) 2.12 (m) 2.12 (m) 2.63 (dd, 13.5, 9.0)
14 2.49 (m) 2.50 (m) 1.94 (m) 2.25 (m) 2.26 (M) 2.26 (M) 2.92 (dd, 11.0, 8.0)
15 1.55 (m) 1.49 (m) 1.52 (m) 1.40 (m) 1.39 (m) 1.39 (m) 1.50 (m)
1.52 (m) 1.57 (m) 2.50 (m) 2.52 (m) 2.53 (m) 2.00 (m)
16 1.55 (m) 1.42 (m) 1.37 (m) 1.36 (m) 1.36 (m) 1.87 (m)
1.82 (m) 2.02 (m) 1.82 (m) 1.82 (m)
17 1.33 (m) 1.35 (m) 1.25 (m) 1.26 (m) 1.26 (m) 1.26 (m) 1.48 (m)
18 0.60 (s) 0.63 (s) 0.63 (s) 0.67 (s) 0.68 (s) 0.68 (s) 0.44 (s)
19 1.05 (s) 1.02 (s) 1.05 (s) 1.37(s) 1.38(s) 1.38(s) 2.26 (s)
20 1.34 (m) 2.05 (m) 1.35 (m) 1.40 (m) 2.06 (m) 2.06 (m) 2.05 (m)
21 0.95(d, 6.5) 1.02 (d, 6.5) 0.95 (d, 6.0) 0.99 (d, 7.0) 1.06 (d, 7.0) 1.06 (d, 6.5) 1.09 (d, 6.5)
22 1.28 (m) 5.18 (m) 1.24 (m) 1.05 (m) 5.22 (dd, 15.0, 5.20 (m) 5.22 (m)
1.57 (m) 8.0)
23 1.38 (m) 5.20 (m) 1.33 (m) 1.27 (m) 5.16 (dd, 15.0, 5.22 (m) 5.23 (m)
1.38 (m) 7.5)
24 0.60 (m) 1.85 (m) 0.60 (m) 0.60 (m) 1.92 (m) 1.84 (m) 1.85 (m)
24+ 0.91(d, 7.0) 0.93(d, 7.0) 0.91(d, 7.0) 0.91 (d, 7.0) 0.94 (d, 6.5) 0.93 (d, 6.5) 0.94 (d, 7.0)
25 0.12 (m) 1.45 (m) 0.11 (m) 0.13 (m) 1.24 (m) 1.45 (m) 1.48 (m)
1.32 (m)
26 0.09 (m) 0.84 (d, 7.5) 0.09 (m) 0.09 (m) 0.86 (t, 7.0) 0.84 (d, 6.5) 0.85(d, 7.0)
0.15 (m) 0.15 (m) 0.15 (m)
27 0.45 (m) 0.86 (d, 7.0) 0.45 (m) 0.45 (m) 0.86 (d, 7.0) 0.87 (d, 7.0)
27a 1.01 (d, 6.5) 1.01 (d, 6.5) 1.01 (d, 6.5)
OCH; 3.38(s)

@ Mutiplicities and coupling constants are in parentheses.

Therefore,13 was defined as a new derivative with the structure
(22E,249-50,60-epoxy-24-methylcholesta-8,22-dieng; o-di-
ol.

Topsentisterol B(14) was also isolated as a white, amorphous
solid. The molecular formula was established agHgOs by
HRFABMS analysis ((M+ Na]t, m/z 451.3188,A 0.0 mmu). A
comparison of its NMR data revealed thkd shares the same
nucleus as compoundl2 and the same side chain 48. The
stereochemistry at C-24 was defined &by comparison of the
Hs-21 chemical shift with its 2R-epimer (5) (vide infra).
Therefore,14was established as a new derivative with the structure
(22E,249-50,60.-epoxy-24-methylcholesta-8(14),22-dieng/Rx-
diol.

Compoundl5 was identified as the known compound,Ba-
epoxy-(2E,24R)-ergosta-8(14),22-diengsFa-diol, which has been
found previously in an edible mushrocthlt showed almost the
same NMR data a%4, with the only difference being in the side
chain. In its'H NMR spectrum, the chemical shift ofzk21
1.03) was shifted downfield compared to the&szbimer (4), which
showed the signal for #21 ato 1.022%24 Therefore, compound
15 was identified as the Repimer of14.

The characteristic feature of compount-23 was polyoxy-
genation of the B ring. Topsentisteroh ¢16) was isolated as a
white, amorphous solid. The HRFABMS gave a [MNa]* ion at
m/z 481.3294 A +0.1 mmu), in accordance with a molecular
formula of GgH4eO4Na. The13C NMR spectrum indicated the
presence of 29 carbons including anf-unsaturated ketone

carbonyl carbon signal @ 200.2 (C-6), two olefinic carbons at
120.9 (C-7) and 165.1 (C-8), and three oxygenated carbons at
67.8 (C-3), 76.1 (C-9), and 80.2 (C-5). In the COSY spectrum, a
long-range correlation from 5.58 (d,J = 2.0 Hz, H-7) to 2.74
(ddd,J =12.0, 7.0, 2.0 Hz, H-14) was observed, which suggested
the location of the trisubstituted double bond between C-7 and C-8.
In the HMBC spectrum, correlations fromgH9 (0 0.99) to C-5

and C-9 and from H-7§ 5.58) to C-5, C-9, and C-14)(52.8)
were observed. These data suggested a 3,5,9-trihydroxycholest-7-
en-6-one nucleus. The OH3Ba. configuration was established by
the downfield shifted broad oxymethine multiplet@8.92 W/,

= 16.0 Hz, H-3)?>?6 Since all natural steroids havetrans B/C
fusion?” the configuration of the hydroxyl group at C-9 was
presumed as.?8 The pyridine-induced deshielding effect was also
used to confirm the OH<® configuration, and the signal of H-14
was shifted downfield frond 2.74 to 3.03. By comparison of the
upfield signals, it was recognized tha6 shares the same cyclo-
propane side chain ds Thus, the structure df6 was established

as (2R 25R,27R)-34,50,9a-trihydroxy-26,27-cyclo-24,27-dimeth-
ylcholest-7-en-6-one.

Topsentisterol €(17) was isolated as a white, amorphous solid
and obtained as a trace component. The sodiated molecular ion
[M + Na]* at mVz 483.3453 A +0.3 mmu) was observed in its
HRFABMS, supporting a molecular formula of,4,60,Na. Its
IH NMR data showed an olefinic proton signal @t5.05 (br s,
H-7) and two oxymethine signals at3.89 (m,W,,, = 16.5 Hz,
H-3) and 3.87 (br s, H-6). The COSY spectrum displayed
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Table 3. 13C NMR Data for Compoundg, 8, 10—14, 16, 17, 19, 21, 24, 25, 27, and30 (CDsOD)
position 12 g 107 112 122 13 142 16 17 19 212 24p 25 27 307

1 355 33.8 31.2 31.8 33.2 31.0 33.2 27.2 27.8 27.8 31.6 35.8 35.7 35.5 28.5
2 30.6 31.0 31.6 31.6 31.6 315 31.6 30.9 30.6 31.0 314 31.3 311 31.0 32.0
3 66.6 66.8 69.0 69.0 69.0 69.0 69.0 67.8 67.8 68.0 68.0 72.7 72.6 72.2 68.4
4 37.5 36.5 40.0 39.8 40.0 39.8 40.0 37.4 40.5 40.8 40.4 42.8 42.6 42.6 36.5
5 82.5 84.0 65.6 65.0 67.6 65.5 67.6 80.2 77.8 78.0 76.8 166.3 1665 166.0 131.6
6 136.8 137.5 64.0 62.0 62.4 64.0 62.4  200.2 71.0 83.0 740 126.6 1255 126.2 1354
7 131.1 1325 67.6 67.0 65.6 67.5 65.0 1209 1216 118.0 119.0 1885 188.5 1885 1235
8 79.0 795 128.0 1272 126.2 128.0 126.2 1651 143.0 1444 1440 1346 1340 1345 1394
9 52.4 1440 1355 137.0 405 135.0 40.4 76.1 75.8 76.0 440 1654 165.0 165.0 1344
10 38.0 39.0 39.0 38.8 37.0 39.0 37.0 42.7 42.0 42.0 38.0 43.7 43.5 435 136.8
11 21.0 1205 245 245 20.0 24.4 19.5 30.4 30.5 28.8 24.0 25.7 25.7 25.7 67.4
12 40.5 42.0 37.0 37.8 38.0 36.8 375 36.2 36.2 36.5 40.2 36.8 36.6 36.3 50.0
13 45.5 44.5 43.0 43.0 44.0 43.0 44.0 46.3 44.8 45.0 44.5 43.6 43.3 43.2 46.0
14 52.6 49.5 50.8 53.8 153.0 50.8 153.0 52.8 51.2 51.8 55.7 49.5 49.2 49.2 51.5
15 24.5 24.4 27.5 27.5 25.5 32.0 25.5 23.4 23.5 24.0 23.2 25.8 25.6 25.8 25.0
16 28.8 30.0 30.7 30.7 31.6 30.5 28.7 28.5 27.6 27.8 315 30.4 30.9 30.4 23.8
17 57.5 57.0 54.8 55.5 57.8 54.8 57.8 57.7 57.2 57.0 57.1 54.8 54.4 54.5 57.0
18 12.8 20.5 12.0 11.5 18.2 11.8 18.2 12.3 11.8 11.3 12.6 121 121 121 125
19 19.5 21.0 22.6 23.0 16.8 22.8 16.8 19.4 20.3 21.6 18.5 24.2 24.1 24.2 14.7
20 34.3 41.0 35.8 375 35.6 42.6 41.0 37.1 37.0 42.0 35.3 375 41.5 41.5 42.0
21 19.5 21.0 19.5 19.2 19.5 21.8 215 19.4 19.2 21.6 19.4 19.3 214 20.6 215
22 346 136.0 345 344 350 137.0 138.0 35.1 352 137.0 35.0 346 136.0 136.0 137.0
23 36.5 135.0 355 35.0 348 133.0 134.0 34.5 35.0 133.2 35.0 351 1350 1332 1335
24 39.6 39.8 39.8 40.0 39.8 44.3 44.3 40.1 40.0 44.5 40.0 40.1 39.7 44.2 44.5
24 19.5 20.5 20.2 20.2 20.2 18.0 20.5 20.2 20.2 18.0 20.2 20.2 21.0 17.0 18.0
25 28.2 30.5 28.2 28.2 28.2 34.2 354 28.6 28.2 34.5 28.2 28.5 30.6 34.1 34.5
26 12.8 13.0 12.2 12.2 12.2 19.8 19.8 12.3 13.3 19.8 13.0 12.3 12.1 19.5 20.0
27 14.0 13.8 135 13.8 19.8 19.8 13.8 131 19.8 13.7 13.8 20.2 20.5
27a 19.5 19.5 19.6 19.5 20.5 19.5 19.2 19.4
OCHs 57.8

a2 Signals were assigned by HMBC and HSQC experiments (500 MiSpectrum was measured at 75 MHz.

Table 4. Comparison ofH NMR Data for Compound81—37
(CDCly)?

compound H-24" Hs-25¢ Hs-27 6H37241 - 5H37251

31 0.751 0.733 0.862 +0.018
32 0.750 0.732 0.860 +0.018
33 0.750 0.728 0.859 +0.022
34 (24R2R) 0.747 0.724 0.857 +0.023
35(245259) 0.726 0.726 0.856 0

36 (24R,259) 0.790 0.805 0.855 —0.015
37(24S2%R) 0.796 0.811 0.856 —0.015

aThe 'H NMR data of34—37 are cited from ref 14.

correlations from H-7 to H-6 and H-14 (long-range correlations).

In the HMBC spectrum, correlations from H-6 to C-# {21.6)

and C-8 ¢ 143.0) and from K19 (0 1.05) to C-5 ¢ 77.8) and

C-9 (0 75.8) were observed. Thus, the above data indicated a

3,5,6,9-tetrahydroxycholest-7-ene nucléu3he OH-,50. con- e ~ NOESY

figuration was suggested by the broad oxymethine signal3a89

(Wi, = 16.5 Hz, H-3). The configuration of the OHx@roup was

defined by a NOESY experiment (Figure 1), which showed /\
A6+0.29 CHs

correlations from B19 to H-6 and in turn from H-6 to H# (6
1.46). The'H NMR data revealed thdt7 possesses the same side
chain asl. Therefore, topsentisterol,@vas defined as (R 25R,-
27R)-26,27-cyclo-24,27-dimethylcholest-7-eng;8a,6a,90.-
tetrol. H

By comparison of the NMR datd8was identified as the known © 1"
compound B,5a-dihydroxy-§3-methoxyergosta-7,22-diene, which

A5+0.51 CHQ

CH; A6+0.22

OH R
HO \

H
has been reported from the fruiting bodiesAgfaricus blaze?® s

Topsentisterol €(19) was isolated as a white, amorphous solid.
The molecular formula was assigned astGsO, by HRFABMS
analysis ([M+ NaJ*, m/z 483.3477A +2.7 mmu). TheH NMR HO
spectroscopic data showed three olefinic proton signafs&a47
(H-7), 5.20 (H-23), and 5.18 (H-22), two oxymethine proton signals OH 21
at 6 3.97 Wy, = 16.0 Hz, H-3) and 3.22 (H-6), and a methoxy
proton signal ad 3.38. In the COSY spectrum, correlations from
H-7 to H-6 and H-14 (long-range correlations) were observed. The Figure 1. Key NOESY correlations and pyridine-induced deshield-
methoxy signal showed a correlation to Cé683.0) in the HMBC ings for compound41, 13, 17, and21.

OH

pyridine-induced deshieldings
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(C-3). The above data suggested /& droxycholesta-5,8-dien-
7-one nucleug® and this was further corroborated by HMBC
correlations (Figure 2). The#L9 (0 1.37) signal showed correla-
tions to C-5 ¢ 166.3) and C-9d 165.4), and the olefinic proton
signal até 6.00 (br s, H-6) correlated with C-8 (134.6), C-4 ¢
42.8), and C-10{ 43.7). A long-range correlation from H-6 to
H-4 (0 2.55) was also observed in the COSY spectrum. The quite
upfield shifted multiplet signals indicated that compoufd
possesses the same side chaird.aghus, the structure dt4 was
determined as (F25R,27R)-34-hydroxy-26,27-cyclo-24,27-dim-
ethylcholesta-5,8-dien-7-one.

Topsentisterol P(25) was isolated as a white, amorphous solid,
and its molecular formula was established asHzO, by HR-
FABMS analysis ([M+ Na]*, m/z 419.2912,A —1.4 mmu).
Figure 2. Key COSY and HMBC correlations for compountid, Comparison of théH NMR data revealed th&b5 shares the same
24, and 30. nucleus a4 and the same 24-methyl-27-norcholest-22-ene side

i ) . chain as8. These were confirmed from the COSY and HMBC
spectrum. With the aid of COSY and HMBC experiments, the gpectra. The stereochemistry at C-24 could not be defined because
36,50, 9a-trihydroxy-€3-O-methylcholest-7-ene nucleus was es- gnly a single epimer was isolated from this spofy@hus, the

tablished, and the key correlations are shown in Figure 2. The OMe- strycture of25 was defined as (2)-38-hydroxy-24-methyl-27-
64 configuration was determined from the large coupling constant ngrcholesta-5,8,22-trien-7-one.

(J = 5.0 Hz) between H-6 and H.Compoundl9 was found to
possess a 24-methylcholest-22-ene side clidihe stereochemistry
at C-24 was determined & by comparison of the chemical
shift of Hz-21 (0 1.02) with that of its 2R-epimer @0) (6 1.03).
Thus, the structure df9 was established as (BE249)-6-O-methyl-

: Topsentisterol @(27) was isolated as a white, amorphous solid.
24-methylcholesta-7,22-dieng.50,66,9a-tetrol. Although the .
24R-epimer @0) has previously been reported from a European The molecular formula was determined agtG.0, by HRFABMS

wood-rotting fungus,Polyporus versicolor3® compound19 is analysis ([M+ Na]", m'z433.3093A +1.0 mmu). Analysis of its
unpreceder?ted. g ¥p ! P NMR data revealed th&7 shares the same nucleusZbsand the
Topsentisterol €(21) was isolated as a white, amorphous solid, same side chaln &3 The conflguratlon_at C'2.4 was _deduced as
and the molecular formula was established asH@GO. by Sby comparing the B21 (6 1.06) chemical shift with its known
HRFABMS (M + NaJ', miz 467.3499,A —0.2 mmu). ThelH 24R-epimer @8), for which the H-21 signal shifted relatively
NMR data showed an ,olefinic p.roton ,signaI.éitS.ZG (-m H-7) downfield toé 1.07. Therefore, the structure of compowitivas
and two oxymethine proton signals &t3.96 (m, H-3) and 3.54  determined as (&245)-35-hydroxy-24-methyicholesta-5,8,22-

(m, H-6). The COSY spectrum displayed a long-range correlation trngn-?-one. The configurations at C-2_4 of thc_e five epimeric
from H-7 to H-14, indicating a trisubstituted double bond located P2irs ©/6, 14/15, 1920, 22/23, and27/28), isolated in the present
between C-7 and C-8. In the HMBC spectrum, correlations from Study, were all defined on the basis of the-EL chemical shift
H-6 to C-7 ¢ 119.0) and C-84 144.0) and from B19 (b 1.05) values. More_over, the_HPLC retention tl_mes were also in good
to C-5 () 76.8) and C-9 4 44.0) were observed. The above data agreement with a previous repBrthat S-epimers showed shorter _
suggested that compourl possesses af%a,68-trihydroxyc- reten_tlon times in reversed-phase HPLC as compared to their
holest-7-ene nuclel$.The OH-@ configuration was defined by R-epimers.

a pyridine-induced shift in th&H NMR spectrum (Figure 1). The Compound29 was identified as a known allylic hydroperoxide
signal of H-19 was shifted downfield fromd 1.05 to 1.56. sterol by comparison of its NMR data with those of reported
Moreover, a B,50,65-trihydroxycholest-7-ene nucleus and a compounds®37its IH NMR spectrum showed two sets of olefinic
38,5a.,60.-trihydroxycholest-7-ene nucleus could be differentiated Proton signals of H-24(6 5.771 and 5.768, dd,= 18.0, 12.0 Hz)

by the different chemical shifts of H-6 and H-7. It has been reported and H-24 (6 5.207 and 5.204, dd, = 12.0, 1.0 Hz) and two sets
that in the OH-@ epimer these resonances would ®8.57 and of methyl signals of 426 (5 0.881 and 0.874, d| = 7.0 Hz) and
5.30, whereas in the OHefepimer they would bé 3.93 and 5.00,  Hs-27 (6 0.895 and 0.889, dl = 7.0 Hz). These data implied that
respectively?! The side chain 021 was determined to be the same this 24-hydroperoxy-24-ethyicholesta-5i2#len-3-ol is a mixture

Compound26 was identified as a known compound with the
skeleton (2E)-35-hydroxycholesta-5,8,22-trien-7-one. It has previ-
ously been reported from Mediterranean spor@keshrina clath-
rus®® and Psammociniasp 3®

as1. Therefore, the structure @1 was established as (R25R - of 24R- and 2&-epimers¥’
27R)-26,27-cyclo-24,27-dimethylcholest-7-eng;8ux,65-triol. Topsentisterol E(30) was isolated as a white, amorphous solid.
Compounds22 and 23 were identified by comparison with  The molecular formula was assigned agHz,0, by HRFABMS,
reported data as epimers at C-24 with the skeletorE)-22- which showed a [M+ Na]* ion atnv/z 433.3085 A +0.2 mmu).
methylcholesta-7,22-diengs o, 65-triol.32 The*H NMR spectrum showed three olefinic proton signalg) at

The close similarity of NMR spectra revealed that compounds 6.60 (s, H-7), 5.22 (m, H-22), and 5.23 (m, H-23), two oxymethine
24—28 share the sameszhydroxycholesta-5,8-dien-7-one nucleus, proton signals ad 5.09 (dd,J = 9.0, 6.5 Hz, H-11) and 4.05 (m,
of which compounds24, 25, and 27 were defined as new  H-3), and five allylic proton signals ai 3.00, 2.92, 2.86, 2.75,
derivatives. The nucleus offahydroxycholesta-5,8-dien-7-one is  and 2.47 (Table 2). The HMBC spectrum indicated the presence
uncommon and has previously been encountered mostly in of eight olefinic carbon signals 8t139.4 (C-8), 137.0 (C-22), 136.8
sponges$3-34 (C-10), 135.4 (C-6), 134.4 (C-9), 133.5 (C-23), 131.6 (C-5), and

Topsentisterol D (24) was isolated as a white, amorphous solid. 123.5 (C-7), and key correlations were observed as shown in Figure
Its molecular formula was established agH4O, on the basis of 2. Thus, the aromatic B ring and 24-methylcholest-22-ene side chain
the sodiated molecular ion awz 447.3239 ((M+ NaJ", A 0.0 in 30 were established. The configuration of the O&Bla groups
mmu) in its HRFABMS. Its13C NMR spectrum indicated the  was defined by a NOESY experiment, which showed correlations
presence of 29 carbons including a ketone carbonyl carben at from H-3 (0 4.05) to H-25 (6 1.98) and H-# (6 3.00) and from
188.5 (C-7), four olefinic carbons at 166.3 (C-5), 165.4 (C-9), H-11 to H-18 (0 0.44). The stereochemistry at C-24 could not be
134.6 (C-8), and 126.6 (C-6), and an oxygenated carbdn/at7 defined from the'H NMR data because only a single epimer was
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Table 5. Cytotoxicity Data for Compound4, 6, 8, 9, 13—16, 5um, 120 A), eluting with a solvent system of MeGHH;CN—H,0
19, and25—-27? (9:10:1), to afford three fractions. Compouril§l5.8 mg) and’ (7.0

d A549 SK-OV-3 SK-MEL-2 XF498 HCT15 mg) were obtained by purifying subfractions 1 and 2 using reversed-
compoun phase HPLC (YMC-Pack ODS, 250 10 mm, 5um, 120 A), eluting

4 30.0 19.4 259 =300 214 with 95% and 97% MeOH, respectively. Fraction 20 was subjected to

6 17.5 17.8 19.4 247 211 reversed-phase HPLC (YMC-Pack ODS, 25010 mm, 5um, 120

8 04 71 4.6 6.2 4.2 A), eluting with a solvent system of MeOHCHsCN—H0 (5:14:1),

13 g? ?g 1?% ié'g 11'71 to yield four fractions. Compound (1.2 mg) and3 (4.0 mg) were

12 139 79 55 ~30.0 18.4 obtained by purifying subfractions 3 and 4 with rever'sed-p_hase HPLC

15 ~30.0 179 ~300 ~300 179 (YMC-Pack ODS, 250x 10 mm, 54m, 120 A), eluting with 97%

16 77 4.2 11.3 17.7 6.1 MeOH. Fraction 16, one of the bioactive fractions @B1.6xg/mL),

19 56 7.8 11.5 4.7 43 was subjected to reversed-phase HPLC (YMC-Pack ODS,>230

25 85 135 6.3 4.6 8.4 mm, 5um, 120 A), eluting with a solvent system of MeGITH;-

26 >30.0 >30.0 >30.0 >30.0 38.4 CN—H,0 (13:70:17), to afford 11 fractions. Compouri2s(2.7 mg)

27 >30.0 >30.0 24.5 >30.0 33.6 and 23 (1.3 mg) were obtained by purifying subfraction 1 using
doxorubicin 0.08 0.19 0.08 0.07 0.13 reversed-phase HPLC (YMC-Pack ODS, 25010 mm, 5um, 120

- ~A), with 83% MeOH as mobile phase. Subfractions 2 and 3 were
SICOV-3, human ovanan cancer! SKMEL-2, human Skin cancer; Sonbined and sublected fo evereed-phase HPLC (YMC-Pack 0DS,
’ ! ' ’ ' X mm, 5um, , eluting wi Q) , to yie
XF498, human CNS cancer; HCT 15, human colon cancer. compounds.3 (S.Gﬂmg),16(1.7 mg), agdw (0.4 mg). Compour)1/d$4
) ) (2.8 mg) andL9 (1.7 mg) were obtained by purification of subfraction
isolated from this sponge. Therefore, the structure of compound 4 py reversed-phase HPLC (YMC-Pack ODS, 2600 mm, 5um,
30was defined as 1(186)abeo-(2E)-245-methylcholesta-5,7,9,- 120 A), eluting with 83% MeOH. Compoundsl (0.6 mg),15 (1.2
22-tetraene-&,11a-diol. Anthrasteroids resembling compougd mg), 20 (0.5 mg), 25 (1.1 mg), and26 (0.7 mg) were obtained by
have been previously isolated only from terrestrial fui¥gP and purification of subfraction 5 by reversed-phase HPLC (YMC-Pack ODS,
30 has been postulated as an intermediate in the biosynthesis 0f250 x 10 mm, 5um, 120 A), eluting with 83% MeOH. Subfraction 6
other anthrasteroid8. Although its 3-acetate form has been Was subjected to reversed-phase HPLC (YMC-Pack ODS,>230

30 mm, 5um, 120 A), eluting with 85% MeOH, to yield compounds
synthesized? compound30 has never been reported from a natural (4.8 mg),21 (1.9 mg), and30 (0.4 mg). Subfractions 7 and 8 were

source. . combined and subjected to reversed-phase HPLC (YMC-Pack ODS,

In the present study, the sterol composition of the sponge 250 » 10 mm, 5um, 120 A), eluting with 85% MeOH, to afford
Topsentiasp. was defined for 30 compounds—30) with various compounds8 (1.9 mg) andd (1.6 mg). Compound40 (0.5 mg) and
nuclei and side chains. Many of the known ster@sl(, 18, 20, 12 (0.8 mg) were obtained by purification of subfraction 9 by reversed-
22, 23, and28)22.29.40-42 have been previously reported as fungal phase HPLC (YMC-Pack ODS, 250 10 mm, 5um, 120 A), eluting
metabolites, which suggests the possible symbiotic origin of these with 85% MeOH, and subsequently subjecting subfraction 9-4 to
sterols and related substanc8s 3, 14, 19, 25, 27, and30). reversed-phase HPLC (£5E Shodex packed, 250 10 mm, 5um,

Al isolated compounds except the minor components were 100 A), eluting with 75% CHCN. Compound<27 (2.3 mg) and28
evaluated for cytotoxicity against a panel of five human solid tumor (}j)ﬁerCng) WQSrE glr)]taéned bylfu(;lf)ggg igbfracﬂgn 101%36r§"er5|eC.i'phase
cell lines (Table 5), and compound 9, 13, 16, 19, and 25 (Cs odex packed, mm, S5um, ), eluting

- - : with 88% MeOH. Fraction 17 (LB 31.6 ug/mL) was subjected to
exhibited weak cytotoxicity. No clear correlations between structure reversed-phase HPLC (€5E Shodex packed, 250 10 mm, 5um,

and cytotoxicity could be delineated due to diverse variations in 109 R), eluting with the same mobile phase as fraction 16, to yield 10

the structure of the nucleus and the side chain. fractions. Compoun@9 (6.6 mg) was obtained by purifying subfraction
) ) 4 using reversed-phase HPLC¢(GE Shodex packed, 250 10 mm,
Experimental Section 5 um, 100 A), eluting with 75% CKCN. Compound24 (1.5 mg)

was obtained by purifying subfraction 8 with reversed-phase HPLC
(C1-5E Shodex packed, 25 10 mm, 5um, 100 A), eluting with
spectra were recorded on Varian Unity INOVA 300, 400, and 500 MHz 887 MeOH and subsequently with 92% MeOH. Compoa&d3.0

mg) was obtained by purifying subfraction 9 using reversed-phase

spectrometers. Chemical shifts are reported with reference to the -
respective residugl solvent or deu.terated solvent paﬁké&.eola.nd V':Erll‘ %é%ggigﬂwgéngsgﬁﬁg;%azlf r:qr(;) Zﬁg‘e %f % ﬁlb?ls\fgﬂ
0c 49.0 for CROD; 0y 7.26 for CDCY, 0y 7.22, 7.58, 8.74 for pyridine-  qpaineq by purifying subfraction 10 with reversed-phase HPLG-(C
ds). LRFABMS data were obtained on 'a JEOL JMS SX-102A 5E Shodex packed, 250 10 mm, 5;4m, 100 A)' eluting with 85%
spectrometer. HRFABMS data were obtained on a JEOL JMS SX- CHsCN.
101A spectrometer. HPLC was performed with,g8E Shodex packed Hydrogenation of Topsentisterols A (1) and Dy (24). The catalyst
column (250x 10 mm, 5xm, 100 A) and an YMC packed ODS  platinum oxide (10 mg) was added to an ethyl acetate/acetic acid
column (250x 10 mm, 5um, 120 A) using Shodex RI-101 and Shodex  (1:1, 1.0 mL) solution of compouri(2.0 mg). The solution was stirred
RI-71 detectors. at room temperature with a continuous supply of dg&s for 12 h.
Animal Material. The sponge was collected by hand using scuba Filtration through Celite and evaporation of the solution gave the crude
(20 m depth) in October 2002 off the coast of Jeju Island, Korea. The product, which was purified by reversed-phase HPLC (YMC-Pack ODS,
collected sample was frozen immediately. This specimen was identified 250 x 10 mm, 5um, 120 A), eluting with MeOH, to affor®1 (0.8
asTopsentiasp. by Prof. Chung Ja Sim, Hannam University. A voucher mg) as a major product. Compour2d was treated under the same
specimen (registry No. Spo. 46) was deposited in the Natural History conditions to afford compound82 (0.6 mg) and33 (0.3 mg),
Museum, Hannam University, Daejon, Korea, and has been describedrespectively.
elsewheré. Topsentisterol A, (1): white, amorphous solidp]?%» —15 (c 0.16,
Extraction and Isolation Procedure. The frozen sponge (8.2 kg)  MeOH); *H NMR data, see Table 1}3C NMR data, see Table 3;
was exhaustively extracted with MeOH at room temperature to afford FABMS n/z 465 [M + Na]*, 410 [M — O,]"; HRFABMS m/z
a MeOH extract, which was partitioned betweesO-and CHCl,. The 465.3339 (calcd for gHacO3Na, 465.3345).
CHCI, extract was further partitioned between aqueous MeOH and  Topsentisterol A, (2): white, amorphous solidtH and *C NMR
n-hexane to yield a bioactive aqueous MeOH extract, which showed data for the nucleus were identical to those of compaoLintH NMR
lethality to brine shrimp larvae (L£3 30 ug/mL). The agueous MeOH (CDs0D, 500 MHz) of the side chaim), 1.65 (1H, m, H-25), 1.56 (3H,
extract was subjected to stepped gradient reversed-phase flash columm, H-22, 24), 1.40 (1H, m, H-20), 1.10 (1H, m, H-23), 0.95 (3HJd,
chromatography (YMC Gel ODS-A, 60 A, 400/500 mesh), eluting with = 6.5 Hz, H-21), 0.91 (3H, dJ = 7.0 Hz, H-26), 0.90 (3H, dJ =
50 to 100% MeOH/HO, to afford 23 fractions. Fraction 19 was 6.5 Hz, B-24%), 0.82 (3H, d,J = 6.5 Hz, H-27), 0.79 (3H, dJ = 7.0
subjected to reversed-phase HPLC (YMC-Pack ODS, 250 mm, Hz, H-23Y); (CDCl;, 400 MHz) of the doublet methyl®, 0.921 (3H,

General Experimental Procedures.Optical rotations were mea-
sured using a JASCO P-1020 digital polarimeter. THand3C NMR
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d,J = 6.4 Hz, H-21), 0.886 (3H, dJ = 6.8 Hz, H-26), 0.877 (3H, Prof. H. R. Moon of Pusan National University for the helpful
d,J = 6.8 Hz, H-24"), 0.789 (3H, dJ = 6.4 Hz, H-27), 0.759 (3H, discussion and valuable advice concerning the hydrogenation reaction.
d,J = 7.2 Hz, H-23"); *C NMR (CD:;0D, assigned by HMBC and  This work was supported by a grant from the Basic Research Program

HSQC, 500 MHz) of the side chaim, 45.0 (CH, C-23), 41.0 (CH

of the Korea Science and Engineering Foundation (R01-2004-000-
C-22), 36.5 (CH, C-20), 35.6 (CH, C-24), 29.8 (CH, C-25), 22.8 {CH

10467-0).

C-26), 20.5 (CH, C-21), 19.2 (CH, C-27), 18.0 (CH, C-24), 12.5
(CH;, C-23); FABMS m/z 467 [M + NaJf, 412 [M — Oj];
HRFABMS m/z 467.3517 (calcd for gHs03Na, 467.3501).

Topsentisterol Ag (8): white, amorphous solidH NMR data, see
Table 1;°C NMR data, see Table 3; FABMBVz 435 [M + NaJ",
380 [M — Oj]*; HRFABMS m/z 435.2876 (calcd for gH1s0sNa,
435.2875).

Topsentisterol B; (10): white, amorphous solidp]?% —157 € 0.02,
MeOH); 'H NMR data, see Table 1:3C NMR data, see Table 3;
FABMS m/z 465 [M + Na]"; HRFABMS nvz 465.3345 (calcd for
C29H4303Na, 4653345)

Topsentisterol B, (11): white, amorphous solidp{]*5 —61 (c 0.02,
MeOH); *H NMR data, see Table 1}3C NMR data, see Table 3;
FABMS m/z 425 [MH — H,0]*; HRFABMS nm/z 465.3342 (calcd for
CooH4g03Na, 465.3345).

Topsentisterol Bs (12): white, amorphous solidH NMR data, see
Table 1;°C NMR data, see Table 3; FABM8Vz 465 [M + Na];
HRFABMS nm/z 465.3350 (calcd for §H4s0sNa, 465.3345).

Topsentisterol B, (13): white, amorphous solidH NMR data, see
Table 1;°C NMR data, see Table 3; FABM8Vz 451 [M + Na]*;
HRFABMS m/z 451.3192 (calcd for gHas03Na, 451.3188).

Topsentisterol Bs (14): white, amorphous solidH NMR data, see
Table 1;°C NMR data, see Table 3; FABM&Vz 451 [M + Na]';
HRFABMS m/z 451.3188 (calcd for gH.sO03Na, 451.3188).

Topsentisterol G, (16): white, amorphous solidpf]?*, —28 (c 0.05,
MeOH); 'H NMR data, see Table 1:3C NMR data, see Table 3;
FABMS m/z 481 [M + Na]"; HRFABMS nvz 481.3294 (calcd for
C29H4803Na, 4813294)

Topsentisterol G (17): white, amorphous solidH NMR data, see
Table 2;°C NMR data, see Table 3; FABM&Vz 483 [M + Na]';
HRFABMS m/z 483.3453 (calcd for gHas04Na, 483.3450).

Topsentisterol G (19): white, amorphous solidH NMR data, see
Table 2;%C NMR data, see Table 3; FABM8Vz 483 [M + Na]*;
HRFABMS nm/z 483.3477 (calcd for gH4s04Na, 483.3450).

Topsentisterol G, (21): white, amorphous solidpf?*, —83 (c 0.02,
MeOH); *H NMR data, see Table 23C NMR data, see Table 3;
FABMS m/z 467 [M + Na]"; HRFABMS n/z 467.3499 (calcd for
CooH4g03Na, 4673501)

Topsentisterol Dy (24): white, amorphous solidp]?% —20 (c 0.03,
MeOH); 'H NMR data, see Table 23C NMR data, see Table 3;
FABMS mvz 425 [M + H]"; HRFABMS m/z 447.3239 (calcd for
C29H4303Na, 4473239)

Topsentisterol D, (25): white, amorphous solidH NMR data, see
Table 2;°C NMR data, see Table 3; FABM&Vz 419 [M + Na]';
HRFABMS m/z 419.2912 (calcd for gHisO3Na, 419.2926).

Topsentisterol D; (27): white, amorphous solidH NMR data, see
Table 2;°C NMR data, see Table 3; FABM&8Vz 433 [M + Na]*;
HRFABMS nvz 433.3093 (calcd for &H,0;Na, 433.3083).

Topsentisterol B (30): white, amorphous solidH NMR data, see
Table 2;°C NMR data, see Table 3; FABM8Vz 433 [M + Na]*;
HRFABMS m/z 433.3085 (calcd for &H,0.Na, 433.3083).

(24R,25R)-24,25-Dimethylcholest-8(14)-enef35a-diol (31): white,
amorphous solid®*H NMR (CDCl, 400 MHz),6 4.079 (1H, m, H-3),
0.927 (3H, dJ = 6.4 Hz, H-21), 0.875 (3H, s, &18), 0.862 (3H, t,
J = 6.0 Hz, H-27), 0.847 (3H, s, K19), 0.751 (3H, dJ = 7.2 Hz,
Hs-24Y), 0.733 (3H, d,J = 6.8 Hz, H-25Y; FABMS m/z 430 [M]".

(24R,25R)-24,25-Dimethylcholest-8(14)-en{3ol (32): white, amor-
phous solidH NMR (CDCls, 400 MHz),6 3.608 (1H, m, H-3), 0.926
(3H, d,J = 6.4 Hz, H-21), 0.860 (3H, tJ = 6.8 Hz, H:-27), 0.838
(3H, s, H-19), 0.750 (3H, dJ = 7.2 Hz, H-24Y), 0.732 (3H, dJ =
6.8 Hz, H-25Y), 0.687 (3H, s, #18); FABMS m/z 414 [M]".

(24R,25R)-24,25-Dimethylcholestane{3,7/-diol (33): white, amor-
phous solidH NMR (CDCl;, 400 MHz),6 3.589 (1H, m, H-3), 3.360
(1H, m, H-7), 0.909 (3H, dJ = 6.4 Hz, H:-21), 0.859 (3H, tJ = 6.8
Hz, Hs-27), 0.832 (3H, s, K19), 0.750 (3H, dJ = 7.2 Hz, H-24Y),
0.728 (3H, dJ = 6.8 Hz, H-25'), 0.680 (3H, s, #18); FABMS vz
432 [M]*.
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