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HYELLAZOLE AND CHLOROHYELLAZOLE, TWO
NOVEL CARBAZOLES FROM THE BLUE-GREEN
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Summary. The structures of two carbazoles, hyellazole and 6-chlorohyellazole, from
the blue-green alga Hyella caespitosa are reported. The structure of 6-chloro-
hyellazole was solved by X-ray crystallographic methods.

Alkaloids are present in blue-green algae. Lyngbyatoxin A, a potent inflammatory agent

from a shallow-water variety of the cyanophyte Lyngbya majuscula, represents the first basic

indole alkaloid to be isolated from a marine plant.1 We report here the isolation of two
unusual non-basic carbazole alkaloids, hyellazole (%) and 6-chlorohyellazole (%)’ from a supra-

littoral variety of the blue-green alga Hyella caespitosa.,2 The hyellazoles possess structures

that are entirely different from carbazole alkaloids of terrestrial plants.3

The alga was collected from a path leading from the Cable Station to the lagoon of Fanning
Island. The MeOH extract was distributed between H,0 and EtOAc and the material in the EtOAc
phase was then partitioned between CCl, and 75% MeOH-H,0. Further separation of the oil in the
CCl4 layer was achieved by gel filtration on Sephadex LH-20 (1:1 CHC13-MeOH) and LC on p-Bondapak
C-18 (3:2 CH3CN-Hp0) to give i, mp 133-134° (0.012% dry alga) and £, ™ 163-164° (0.009%).

The high resolution MS indicated molecular formulae CpqgHy7NO for 1 and CpgH;CENO for 2.
The H and 13C-NMR spectra established that 1 and 2 had OCHz and ArCHz groups and the UV spectra
suggested that | and 2 were carbazoles.?:> The IR band at 3490 cm™! for 1 had to be due to NH.
The lH-NMR spectrum of 'y showed a signal pattern that was typical for an unsubstituted benzenoid
ring of a carbazole system,6 but the 1H-NMR spectrum of 2 indicated that the chlorine was on this
ring para to the NH.7 The remaining signals in the two spectra were essentially superimposable
and this meant that the substitution on the other benzenoid ring of the carbazole had to be
identical for both | and 2.

The substitution pattern was solved by X-ray analysis of 2. A single crystal of 2, with
dimensions 0.23 x 0.17 x 0.16 mm, was mounted on a Syntex Pl diffractometer. Monochromatized
Mo Ka radiation (591, A = 0.70930 K; 5@2, A = 0.71359 K) was used. The 0-26 scanning mode was
used with a constant scan rate in 28 of 2° min~l. ‘Of the 2124 unique reflections measured
(3° < 20 < 45°), 1443 had intensities such that I > 20(1). Corrections for Lorentz and polari-
zation effects,sa but not for absorption (u = 2.4 cm~1), were made. An overall thermal parameter
of 5.0 % and normalized structure factor amplitudes for the 250 reflections with |E| = 1.57 were
used in the program MULTAN.8® A three-dimensional E function, phased as indicated by the solu-
tion with the largest CFOM, 2.54, revealed all nonhydrogen atoms. After several cycles of full-
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matrix least-squares refinement 8¢ of the 23 nonhydrogens, all 16 hydrogens were located on a
Fourier difference synthesis. Finally, several cycles of least-squares refinement with
anisotropic thermal parameters for the nonhydrogens and isotropic thermal parameters for the
hydrogens led to the final error indices R; = 0.047 and R, = 0.039. The overdetermination ratio
is 5.3. Crystal Data: C,oH, (CINO, monoclinic, P2,/c, a = 10.124(2) &, b = 11.203(3) R,
c = 14,206(6) Z, B = 94.06(3)°, V = 1620(1) Rs, gcalcd = 1,319 g em™3, Z =4, MW = 321.8,

The carbazole ring system of 2 is quite planar; the maximum deviation from the least-squares
plane is -0.04 A at C(1). The large angle between the carbazole and phenyl planes, 73.9°, is a
result of steric repulsions: H(11)-+-H(9) = 3.07 X and H(15)---H(16C) = 3.02 3.
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