JOURMNAL OF

Subscriber access provided by ISTANBUL TEKNIK UNIV

Two New Sesterterpenes from
a South China Sea Sponge
Xiong Fu, Longmei Zeng, Jingyu Su, M. Pais, and P. Potier

J. Nat. Prod., 1993, 56 (11), 1985-1988« DOI:
10.1021/np50101a019 « Publication Date (Web): 01 July 2004

Downloaded from http://pubs.acs.org on April 4, 2009

More About This Article

The permalink http://dx.doi.org/10.1021/np50101a019 provides access to:

. Links to articles and content related to this article
. Copyright permission to reproduce figures and/or text from this article

/ . ‘C S Pu bl Icatlo n SJournal of Natural Products is published by the American
v High quality. High impact. Chemical Society. 1155 Sixteenth Street N.W., Washington,
DC 20036


http://dx.doi.org/10.1021/np50101a019

Jowrnal of Natural Products
Vol, 56, No. 11, pp. 1985-1988, November 1993

1985
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M. Pais, and P. POTIER
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ABSTRACT.—Two new scalarane derivatives, phyllactones F and G, have been isolated from
the sponge Phyllospongia foliascens. Compounds 1 and 2 are anomers whose structures were
determined on the basis of spectral data. The absolute stereochemistry of phyllactone B [6}] has
been established using Mosher’s method, and this permitted verification of the assignments of
absolute stereochemistry for all scalarane sesterterpenes isolated from the Chinese sponge P.

Soliascens.

The Chinese sponge Phyllospongia
foliascens Pallas (Spongiidae) has proved
to be a rich source of 20,24-
bishomoscalarane sesterterpenes. More
than ten sesterterpenes belonging to this
group have been reported (1-3) from the
sponge P. foliascens collected from the
Xisha islands and Nansha islands in the
South China Sea. Interestingly, the
sesterterpene metabolites of P. foliascens
collected from two localities differ in the

relative stereochemistry at C-12 and C-
16. This indicates that the environment
has an infiuence on the metabolic path-
way of this sponge. In this paper, we
report two new bishomoscalarane
sesterterpenes, named phyllactones Fand
G, isolated from the same sponge and
assignment of absolute stereochemistry
for the scalarane sesterterpenes.
Phyllactones F {1} and G {2} were
obtained together as fine needles by vlc

3 Me-26a
4 Me-26B
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on Si gel followed by flash chromatogra-
phy and hplc in a silica column. The
compound exhibited only one spot on
hptlc with several solvent systems, but
two sets of signals with partial overlap-
ping were revealed clearly in its 'H- and
PC-nmr spectra(Table 1). This indicated
the compound to bea mixture in approxi-
mately 1:1 ratio estimated from integra-
tion of the '"H-nmr spectrum. 'H-nmr
and C-nmr spectra of phyllactones F
and G indicated that they belong to the
20,24-bishomoscalarane sesterterpene
group. The ‘H-nmr spectrum showed at
least five methy! singlets and one methyl
triplet (see Table 1). The C resonances,
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especially three methine resonances in
the region of & 50-60, are compatible
with 20,24-bishomoscalarane sesterter-
penes (4). Phyllactones F [1} and G {2]
had a cims peak at m/z 543 [MH]", 14 mu
higher than phyllactones D {3} and E [4]
(3). Comparison of the cims data of
phyllactones F and G with those of
phyllactones D and E indicated that they
differ only in the nature of the acyl moi-
ety. In particular, the cims of 1 and 2
showed prominent fragment ion peaks at
mlz525 [M—OHY",411 {M—Me,CHCH
OHCH,COOY", 393 [M—Me,CHCH
OHCH,COO—-H,01",367 [M—Me,CH
CHOHCH,COO—H,0—-CH=CHY",

TABLE 1. Nmr Data for Phyllactones F {1} and G {2] (600 MHz, CDCL,).
o) S,
Position - -
lor2 lor2 lor2 lor2
) 40.0 39.9
2 e 17.9 17.9
2 36.6 36.6
T 36.1 36.1
5 58.6 58.6
B 18.1 18.1
7 40.9 40.8
B e 37.4 37.4
2 58.5 58.4
10, .. 37.4 37.4
11, .. 24.5 24.3
12, e 75.5 75.3 5.19d4d, 11,4 5.22dd, 11,4
13, 40.1 40.1
14, . 57.1 56.8
15 . 139.5 139.3 6.34 dd, 10, 3.5 6.39dd, 10, 3.5
16, . 1194 119.1 6.42dd, 10, 2 6.43 dd, 10, 2
17 158.2 158.0
18 . 132.1 132.0
1. 28.7 28.5 0.80s 0.82s
20 . e 24.5 24.5
3 16.6 16.6 0.85s 0.85s
22 e 18.9 18.8 1.04s 1.04s
23 12.6 12.6 1.09 s 1.09s
24 .. 102.8 102.8
2 e e 168.4 168.4
26 . e 24.1 24.0 1.56s 1.66s
27 e 8.6 8.6 0.75¢,7 0.75¢,7
L e 173.7 173.3
2 39.9 39.8 249 m 249 m
2 73.0 72.8 390 m 390 m
4 33.2 33.1 1.76 m 1.76 m
S 184 18.2 0.94d,6.8 0.96d,6.8
6 17.7 17.7 0.94d, 6.8 0.96d,6.8

“Each value may be interchanged.
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133 [Me,CHCHOHCH,COOH,}", 115
[Me,CHCHOHCH,CO}". Ir bands at
3400 and 1750 cm™ ', along with 'H and
“C-nmr data of the 3-hydroxy-4-
methylpentanoyl moiety (see Table 1)
were consistent with those of compound
5 (5). The location of the 3-hydroxy-4-
methylpentanoyl group at C-12 was de-
termined by comparison of the nmr data
of 1 and 2 with those of phyllactones A—
E (3)and by consideration of the origin of
these compounds. This position of oxy-
genation agrees with that of all previ-
ously reported scalarane derivatives (6,7).
The observed coupling constants for H-
12 (J ez = 11 Hz; J g 12.=4 Hz) in-
dicated an H-12a stereochemistry.

In arguments similar to the one ap-
plied in the structural elucidation of 3
and 4, the structure of rings D and E was
proposed for phyllactones F {1} and G
{2]. The nmr data (see Table 1) of this
moiety are in good agreement with those
of phyllactones D and E (3). From the
above evidence, phyllactones F and G are
C-24 anomers like phyllactones D and E
(3) and can be assigned the structures 1
and 2.

This work also gave us the opportu-
nity toassign absolute stereochemistry to
thescalarane sesterterpenes. To our knowl-
edge the absolute stereochemistry of any
scalarane sesterterpene has never been
unambiguously assigned. The secondary
alcohol functionality at C-16 enabled an
investigation of the absolute stereochem-
istry of phyllactone B {6} (3) using a
modified Mosher’s method (8,9). Thus,
alcohol 6 was converted to (R)- and (S)-
MTPA esters (7 and 8, respectively). The
AD (8;-8;) observed for H-24, H-26 were
— 58.55, —25.46 Hz respectively, while
those observed for H-12, H-23, H-22,
H-21, H-19, H-27 were +4.85, +2.94,
+19.47, +12.61, +2.02, +2.51 Hg,
respectively {for convenience, & values
were given in Hz (400 MHz)]. From the
MTPA determination rule (8,9), the posi-
tive and negative Ad value observed for
the signals of protons in the left and the
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right segments, respectively, showed
clearly that the absolute configuration of
6at C-16is R. According to the relative
configuration determined by nmr data
and nOe’s (3), the absolute configura-
tions of asymmetric centers C-4, C-12,
C-24 in 6 were assigned as §, R, and S.
The absolute stereochemistry of C-5, C-
8,C-9,C-10,C-13,and C-14 as shown is
compatible with the known absolute ste-
reochemistry of common steroids and
triterpenes. This result, together with
biogenetic relationships, implies that
phyllactones F [1} and G {2} and the
reported scalarane sesterterpenes (1-3)
have the absolute stereochemistry as
shown. It seems likely that this conclu-
sion extends to all reported scalarane
sesterterpenes, since the “traditional”
absolute stereochemistry drawn for the
scalarane sesterterpenes is presumably in
accord with the known absolute stereo-
chemistry of common steroids and
triterpenes.

Unfortunately, we could not define
the relative configuration of C-3’ on the
3-hydroxypentanoyl residue of phyllac-
tone B [6] by nOe. Furthermore, it is
surprising that the 3'-OH of the 3-
hydroxypentanoyl moiety was not trans-
formed to the corresponding MTPA es-
ter. Therefore, the absolute stereochem-
istry of C-3’ remains unknown.

EXPERIMENTAL

GENERAL EXPERIMENTAL PROCEDURES.—
General procedures are as described previously (3),
except that nmr spectra were recorded on a Bruker
AMX-600 and the MTPA work was done on 2 400
MH:z instrument. Biological material was de-
scribed previously (3).

ISOLATION OF PHYLLACTONES F AND G.—
The sun-dried specimens (dry wt ca. 800 g) were
repeatedly extracted with MeOH at room tem-
perature. The MeOH extract was concentrated
under reduced pressure and partitioned between
EtOAc-petroleum ether (1:4) and H,O. The or-
ganic fraction was separated and dried over anhy-
drous Na,SO,. Evaporation of the solvent yielded
a viscous oil (54 g) that was subjected to vlc on Si
gel. Elution with varying proportions of petro-
leumn ether/EcOAc (0—100% EtOAc) yielded nine
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fractions. Flash chromatography of the fifth and
sixth fractions (20-30% EtOAc in petroleum ether)
followed by normal phase hplc with 20% EtOAc
in hexane as eluent yielded a mixture (5 mg) of
phyllactones F {1} and G {2] in a 1:1 ratio. We
could not separate this mixture by chromatogra-
phy on Si gel even by hplc.

Phyllactones F and G.—Needles from MeOH:
uv A max (MeOH), 290 nm (¢=5998), 204 nm
(€=5823); ir (CHCL,) v max cm™', 3400 (br,
OH), 1750 (ester), 1710 (a,B-unsaturated-y-
lactone); cims m/z (% rel. int.) [MH]™ 543 (100),
{M—OH]" 525 (40), 411 (52), 393 (53), 367
(24), 133 (55), 115 (87); eims m/z (% rel. int.)
410(64), 395 (96), 393 (66), 381 (32), 366 (63),
351 (32), 270 (68), 255 (100), 205 (64); 'H and
C nmr see Table 1.

SYNTHESIS OF R- AND S-MTPA ESTERS OF
PHYLLACTONE B.—A solution of 6 (2.4 mg, 4.5
pmol), dimethylaminopyridine (3 mg, 24.5 p.mol),
and triethylamine (1.5 pl) in 0.25 ml of CH,Cl,
(distilled from P,O,) was treated with S-(+)-
MTPA chloride (3.6 pl, 19.3 pmol), and the
mixture stood at room temperature for 18 h. A
quench of 3-{(dimethylamino)propyllamine (2.4
wl, 19.1 wmol) was added, and after 15 min the
solvent was evaporated and the residue was sub-
jected to preparative tlc on Si gel plate (5% MeOH
in CH,Cl,) to give the R-MTPA ester 7 of
phyllactone B as an oil (1.3 mg). The S-MTPA
ester 8 was obtained in the same manner.

R-MTPA ester 7.—{alp +53° (¢=0.10,
CHCL,); cims m/z (% rel. int.) 747 (68), 647 (6),
629 (26), 529 (8), 515 (82), 429 (24), 415 (100),
397 (98), 395 (62), 235 (27), 227 (79), 119 (54),
101 (29).

S-MTPA ester 8.—[alp +31° (¢=0.10,
CHCL,); cims m/z (% rel. int.) 747 (100), 647 (9),
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629 (31), 529 (16), 515 (54), 395 (80), 235 (64),
227 (88), 119 (52), 101 (24).
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