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POITEDIENE A NEW METABOLITE FROM THE MARINE RED ALGA LAURENCIA POITEI
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Department of Plant Pathology and Chemistry,
University of California, Riverside, CA 92521

Abstract: The structure of a new, l15-carbon nonterpenoid compound, Poitediene 1, having the
previously unobserved twelve membered ring system and dibromo olefin functionallity has been
determined by spectral and X-ray crystallographic methods.

Seaweeds of the red algal genus Laurencia are known to be a source of sesquiterpenel and

nonterpenoid? halogenated compounds. The red alga Laurencia poitel collected at Boca Grande

Key, Florida, was air dried and extracted by soxhlet with hexanes. Subsequent flash chroma-
tography3 (silica gel H) of the concentrated hexane extract, yielded 70 mg (0.008% by weight
of the dried alga) of a colorless crystalline solid, m.p. 140-140.5 °C%. Chemical ionization
mass spectral analysis gave a molecular formula of Cj5Hjg03BroCl (m/z 441/443/445/447 MY+H).
The highest molecular welght ion observed in the electron impact mass spectrum is m/z
405/407/409 due to loss of chlorine from the molecular ion.
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The presence of four olefinic resonances in the 13¢ nr spectrum allows for the assignment
of two of the five sites of unsaturation required by the wmolecular formula. The infrared

spectrum has absorptions attributable to carbon-carbon double bonds at 1615 cm~l and ether
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linkages at 1100 cm'l, but lacks those of hydroxyl, carbonyl or further unsaturation. This
suggests that all three oxygen atoms are involved in ether linkages and that poitediene 1s tri-~
cyclic.

Analysis of the ly R spectrum including extensive decoupling experiments allowed for
unambiguous assignment of all protons and gave the hydrocarbon backbone 2. The low field
doublet at 7.04 ppm (J=1.6 Hz) in the lH NMR spectrum correlates by single frequency on~-
resonance lu-13¢ decoupling to the trisubstituted olefin with 13¢ NMR resonances at 110.0 Ppm
(d lJCH=197.7 Hz) and 129.9 ppm (8). The large 13-13¢ one bond coupling constant is indicative
of an olefinic carbon bearing halogen3d, As the chemlcal shift difference between the two
olefinic carbon resonances is not large enough to be assigned to a highly polarized double bond
such as a vinyl ether, the dihetero-substituted olefin must have two halogen substituentsba,b,

Single frequency on-resonance 1y-13¢ decoupling experiments allowed for the assignment of
the remaining halogen and oxygen functlonality in backbone 2. The carbon NMR resonances at
56.0 ppm (d 1JCH=180.6 Hz) and 52.5 ppm (d lJCH=175.7 Hz) correlate with the proton NMR shifts
at 3.37 ppm (ddd J=10.3, 4.6 and 3.9 Hz) and 3.58 ppm (dd J=9.7, 3.9 Hz) respectively,
suggesting the presence of an epoxide molety at carbons 9 and 10 of backbone 2?3. The third
halogen can be assigned to carbon 7 of backbone 2 by correlation of the proton resonance at
4,16 ppm (ddd J=10.9, 4.4 and 2.1 Hz) to the carbon resonance at 59.6 ppm (d lJCH=158.6 Hz).
Oxygen substituents can be assigned to carbons 3,4,6, and 14 by correlation of the carbon NMR
resonances at 89.4 ppm (d lJCH=156.2 Hz), 83.5 ppm (d 1JCH=158.7 Hz), 79.1 ppm (d 1JCH=148.9
Hz) and 76.4 ppm (d 1JCH=144.0 Hz) with the proton NMR shifts at 4.54 ppm (bs), 4.45 ppm (d
J=3.1 Hz), 4.36 ppm (dt J=2.3, 10.9 Hz) and 3.95 ppm (m) respectively.

Assignment of these functionalities gives carbon backbone 3 for which three tricyclic
structures can be constructed, one of which can be immediately discarded as there is no evi-
dence for the existence of a second epoxide functionality. To distinguish between the two
remaining structures, to characterize the halogens and to determine the absolute configuration
of poitediene an X-ray diffraction experiment was carried out.

Platelets suitable for X-ray diffraction were obtained from a solution of 1 in
methanol/dichloromethane/water by slow evaporation. Poitediene crystallizes in the monoclinic
system, space group C2, two molecules per asymmetric unit wiih cell constants: a=21.265 A,
b=8.246 A, c=21.560 A, B=112.57°, pcalc=1.684 g/ml and pobs=1.655 g/ml. 1665 intensities
(I>301) were collected on an Enraf-Nonius CAD4 diffractometer in the range 1<0<25. (Mo Ka
radiation A=0.71073).

Careful deconvolution of the Patterson function allowed for the assignment of two unique
bromine atoms (MULTAN 11/82 failed to give any clue to the structure)’. Pull matrix least
square refinement of these two atoms followed by generation of a diffference Fourier map
allowed for the assignment of the two remaining bromine atom positions. The structure was then
solved by the heavy atom method utilizing full matrix least square refinement. Poitediene
(Figure 1) has structure 1. All hydrogen atom positions except the C~15 methyl group hydrogens
were located in a difference Fourier map, but were not refined. All nonhydrogen atoms were

refined (halogens anisotropically) using calculated positions for the hydrogen atoms to yield a
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final unweighted R value of 0.042 (Rweighted=0'053)' Oxygen atoms were identified by taking
account of 1isotropilc temperature factors as well as Interatomic distances. The absolute con-
figuration of poitediene was determined by using the anomalous dispersion of bromine atoms for
Mo Ka radiation. The R ratio for the structure in Figure 1 and its optical amntipode is 1.086
which allows for rejection of the latter at the 99.5%Z confidence level,

Figure 1. Stereo pair drawing of Poitediene.

Table I

18 and !3¢ chemical Shifts and Multiplicities

c# 13¢ chemical licy(Hz) 14 Chemical Jup (Hz)8
Shift Shift

1 110.0 d (197.7) 7.04 d (1.6)

2 129.9 8

3 89.4 d (156.2) 4.54 bs*

4 83.5 d (158.7) 4.45 d (3.1)*

5 29.3 t (129.3) 3.14 dd (13.2, 1.5)*
1.18 o

6 79.1 d (148.9 CDyCly) 4.36 de (2.3, 10.9)

7 59.6 d (158.6) 4.16 ddd (10.9, 4.4, 2.1)

8 30.8 t (126.9) 1.58 ddd (14.9, 9.7, 2.1)*
2.43 dd (14.9, 4.4)*

9 52.5 d (175.7) 3.58 dd (9.7, 3.9)*

10 56.0 d (180.6) 3.37 ddd (10.3, 4.6, 3.9)*

11 33.5 t (129.3) 1.72 m*
2.95 dd (17.8, 4.6)%

12 127.0 (153.8) 5.73 m*

(153.8) 5.73 m*
(144.0 CD2Cl3) 3.95 m*
(127.0) 1.27 d (6.4)
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Two features previously unobserved in this class of compound are the terminal cis-dibromo
olefin and the twelve membered ring. Attempts to prepare the more commonly observed terminal
acetylene by debromination (activated Zn; Zn/acetic acid; various temperatures and solvents)
resulted in no reaction of the olefin. Therefore, it is likely that a dibromo olefin such as
poitediene is not a biosynthetic precursor to the vinyl acetylene class of Laurencia metabolites
but rather results from further functionalization of an acetylene. The twelve membered ring of
politediene is the largest ring observed to date in this class of Laurencia metabolites. Note
that the large ring allows the trans nature of the C12-Cl3 olefin of the proposed blosynthetic
precursor laurediol? to be retained in poitediene.
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