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A new cytotoxic diterpene has been isolated from the title
alga. This compound possesses a new, A-seco-parguerane skeleton
and a hexadecanoic acid ester group. The structure was established

by spectroscopic means, including two-dimensional NMR methods.

We have recently reportedz) that the cytotoxic diterpene, parguerol tri-
acetate (g),3) was isolated as the major metabolite along with an inactive triol

(3), from the marine red alga Laurencia obtusa (Hudson) Lamouroux collected at

Teuri Island, Hokkaido, and the absolute configuration of the triol was

established as 3 on the basis of X-ray crystallographic study.
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The isolation of both the active and inactive metabolites prompted us to
investigate remaining neutral fractions of this alga and several new cytotoxic or
inactive diterpenes were isolated. One of the active metabolites proved to be a
compound with new framework (0.01% of yield). We wish to describe here the
structural determination of the cytotoxic compound 1 with the new carbocyclic
skeleton.?)

2-Acetoxy-15-bromo-7,16-dihydroxy-3-palmitoxy-neoparguera-4(19),9(11)-diene
(1), viscous o0il, [alp -27.2° (c 2.40, CHC13), had a molecular formula of
C38H63O6Br [HR-MS: obsd 678.3642, calcd for C38H610581Br (M+-H20) 678.3682].
The IR spectrum of 1 showed the presence of hydroxyl and carbonyl groups (3400,
1738 cm™'). The 'H and 13c NMR data of 1 (see Table 1) confirmed the presence of
one acetate, two tertiary methyl groups, one trisubstituted double bond, and one
exo-methylene group. The presence of a palmitoxyl group was shown by a fragment
ion peak at m/z 239 (relative intensity; 27.6), consistent with a formula of
Cq6H3¢0 (HR-MS: obsd 239.2386, calcd 239.2375) in the mass spectrum and by
signals at & 14.1, 22.7, 31.9, 29.1-29.7, 25.0, and 34.5 due to the acyloxyl
group with straight carbon framework in the 3¢ NMR spectrum.5) These functional
groups account for four of seven degrees of unsaturation implied by the molecular
formula and establish that 1 must have three rings. Compound 1 exhibited NMR
signals nearly identical with those corresponding to protons at C-7, C-11, C-15,
and C-16 of 3 (see Table 1 and reference 2), suggesting that the same B-C ring
moiety including its substituents as that of triol 3 is present in 1.

The most obvious differences in the spectra of 1 and 3 are the absence of
cyclopropane signals and the presence of signals due to an exo-methylene group
and palmitoxyl moiety in the spectra of 1. Logical and biogenetically reasonable
explanation for the above results would be formation of 1 from parguerol (3)3)
through cleavage of the cyclopropane ring, as proposed in Fig. 1. The ;=
detected heteronuclear multiple-bond Tu-13¢ correlation (HMBC)6) spectrum coupled
with 'H-TH and 13c-"H cosy spectra allowed complete assignment of all proton- and
carbon-resonances (Table 1), and confirmed the carbon-carbon and carbon-oxygen

connectivities shown by bold lines in Fig. 1.



Chemistry Letters, 1990

279

Table 1. 13C and 1H NMR chemical shifts (ppm) of compound 1 and C/H
correlations observed in HMBC experiments
ca) scb) 8H (multiplicity, J/Hz)C) aMpcd)
1 40.4 1.57 (dd, J=10.5,15.5) Ha H-2,20
2.07 (d, J=15.5) HR
2 70.1 5.27 (dd, J=10.5,10.5) H-10,18,3,180,188
3 76.1 4.84 (ddd, J=7.0,10,5,10,5) H-1a,18,2,18a,188
4 143.4 H-5,182,188,19%9a,19b
5 46.4 1.98 (dd, J=2.5,10.5) H-18,6eq,6ax,18a,18R,1%9a,19b
6 35.2 1.80 (ddd, J=2.5,6.5,12.5) Heq
1.88 (ddd, J=10.5,10.5,12.5) Hax
7 76.8 3.29 (ddd, J=6.5,9.5,10.5) H-6eq,6ax
8 38.6 ca.2.26 (m) H-6eq,6ax,7
9 140.3 H-1a,18,5,12eq,12ax
10 40.4 H-1a,18,2,6eq,6ax,11,20
11 117.2 5.46 (br 4, J=6.0) H-12eq,12ax
12 38.8 2.46 (m) Heq H-11,17
1.93 (ddd, J=2.5,3.5,17.5) Hax
13 35.4 H-11,15,17
14 38.6 2.29 (ddd, J=3.0,6.0,12.5) Heg H-12eqgq,15,17
1.43 (dd, J=10.5,12.5) Hax
15 69.1 4,27 (dd, J=3.0,9.0 H-12ax,14ax,16b,17
16 64.3 3.92 (dd, J=3.0,12.5) Ha H-15
3.84 (dd, J=9.0,12.5) Hb
17 24.8 1.09 (3H, s) H-15
18 42.7 2.78 (dd, J=7.0,13.0) Ha H-19a,19%9b
2.11 (dd, J=10.5,13.0) HB
19 114.5 5.171 (br s) Ha H-18a,18R
4.80 (br s) Hb
20 21.7 0.97 (3H, s) H-1a
1! 172.9 H-3,2',3"
2! 34.5 2.23 (2H, hex)
3! 25.0 ca.1.55 (2H, m) H-2'
4" 29.1 H-2"',3'
13! v29.7| ca.1.20n
14! 31.9 1.35 (24H) H-16"'
15" 22.7 H-16"'
16" 14.1 0.68 (3H, t, J=6.5)
1" 169.7 H-2,2"
2" 21.1 2.30 (3H, s)

a) The numbering system corresponds to that used for parguerane diterpenes.

b) Measured at 100 MHz (CDC13, TMS=0). «c¢)
d) Measured at 270 MHz (CDC13, TMS=0).
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Measured at 400 MHz (CDClB, TMS=0) .

Fig. 1. Biogenesis and connectivities of carbon-carbon and carbon-oxygen bonds in

1 by HMBC.
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The relative stereochemistry
of 1 at C-2, C-3 and C-5 positions
was determined by the extensive NOE
difference spectrum experiments,
and the results are depicted in
Fig. 2. The NOEs and coupling
constants (Table 1) are in good ac-
cord with the conformation (Fig. 2).

The absolute configurations

at chiral centers of 1 are assumed

to be the same as those of 3, since

1 is considered to be Dbio-
genetically related to 3 (Fig. 1). Fig. 2. NOEs (=« and #— =) and
conformation of A ring in 1.

Compound 1 was cytotoxic

against B16 cell in vitro with the

ICgg values of 0.78 ug/ml.
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