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In preliminsry pspers we have reported the structure, chemical properties
and synthesis of taondiola, a tocopherol-like compound isolated from the marine
alga Tsonia atomaria (Dyctiotacese). From the ssme seaweed collected st the

same time but in snother plece3

, we have isolsted the acid I, designated as
stomaric acid, ss the only vnhenolic constituent. Its structure snd stereochemis—
try was determined on the basis of the chemical and spectrsl evidence described

below.

From the biogenetic point of view, the constitution of stomaric acid cen
be regarded as derived from taondiol methyl ether by cationic opening of the
chromsn ring, followed by sn apparently concerted hydrogen-methyl shifts. Ring A
of the terpenoid skeleton has been oxidatively cleaved between C-11’snd C~12°
bond. The numbering and lettering systems in atomaric acid (I) follow directly

from these biogenetic considerations and are the same as in taondiolz.

Ether extraction of the sir dried sesweed followed by column chromatographic
purificetion on silica gel resulted in the isolation of I as en oil in ca. 0,09%
yield (dry weight slgs), (x)p +49 (c, 0.42, CHC1;). A composition of CpgH, -0,
was indicated by the mass spectrum of I (M* st m/e 442) and confirmed by elemen-
tsl snalysis of its methyl ester derivative II (m.p. 112-115 ), obtained by
methylation of the scid I with diazomethane. In the IR spectrum compournd IIX
shows bands st 3620, 1740, 1620, 1490 snd 860 cm-l, and in the UV et 293 nm (& ,
3,270). Upon methylastion with Measoa, compound II sfforded the methoxy derivetive

Vs C3oHue0y (M* at m/e 470), which confirms the phenolic nature of I.
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The NMR spectrum of II (100 MHz, CDCla,'C-scale) displayed signsls due to
two meta-coupled protons at 3.32 end 3.51 (2d, 1H each, J=3 Hz); s broad pesk
at 5.66 (1H, exchengesble with D20) sssigned to the phenolic hydroxyl proton;
one methoxy group at 6.28 (3H, s); one methyl ester group st 6.36 (3H, 8); two
benzylic protons with restricted rotation snd no protons on adjacént carbon
stom at 7.14 and 7.75 (2d, 1H each, J=14 Hz); one aromstic methyl group at 7.78
(3H, s), and two olefinic methyl groups at 8.30 snd 8.32 (s, 3H each). In the
upfield region appear signals for one secondary methyl group at 8,84 (3H, 4,
J=7 Hz) and two tertiary methyl groups at 8,96 and 9.04 (s, 3H each). Examina-
tion of the mass spectra of II and V lends support to the prenyl-phenolic
nature of the compound: the base pesk at m/e 151 (09H1102) in II (base peak at
m/e 165 in V) serises by cleavage of the asromstic ringq. Further pesks at m/e
305 (02033302) and 218 (016326) in the mass spectrum of II, shown also in that
of V, sre due to the diterpene entity of the molecule.

The relsative position of the substituents on the sromastic ring wes deter-
mined by the following reactions. Chromic acid oxidation of II gave the prenyl
quinone IX: UV, 255 nm (changing to 290 nm after NeBH, trestment); IR, 1645 cm-%
NMR, T 3.34 (1H, 4, J=3 Hz), 3%.47 (1H, 44, J=3 snd 1.5 Hz) snd 7.97 (3H, 4, J=1.5
Hz), which was characterized as a 2—methyl—6—preny1—l,4—benzoquinone4. The NMR
spectra of the acetate (III) and benzoste (IV) shown sn upfield shift of the
sromatic methyl group (0.15 ppm) snd benzylic protons (0.20), whereas the arome~
tic protons remain almost unchanged. This provides good evidence for the 2-me-

thyl-4-methoxy-6-prenylphenol nature of the chromophore. Therefore, the partisl
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structure VIII is involved in I.

CH, OH H, O
H, H,

fc--*klho @Cu*kJJJ

H,

Vil X

On trestment with LiAlH, in THF, V afforded & primary slcohol (VI); IR,
3420 cm'l; NMR spectrum showed 8 two-proton broasd singlet at 76.50 sttributable
t0 methylene protons of R-C’gz-OH, which in the acetste (VII) sre shifted to £6.10,
Compound II consumed one mol of H, over Ptoa in ethanol to give the dihydro-
compound X, 02934604 (M* et m/e 458), together with the mejor fregment ions at
n/e 307, 220 and 1513 the NMR spectrum exhibits methyl signsls st 18.85 (381, 4,
J=7 Bz), 9.18 (6H, a) and 9.24 (6H, s), while the originel signsls due to olefi-
nic methyl protons disesppeared. Oxidstion of III with peroxybenzoic acid in
chloroform resulted in the formation of & 32:68 mixture of two epoxides which
were separated by column chromatography: XIs, NMR, 7 8.73 (s, 3H, C~5"Me) snd
8.84 (s, 6B, C-12°Me); XIb, T 8.73 and 8.77 (s, 3H each, C-12°Me) and 8,98 (s, 3H,
C-5'Me). Becsuse of the presence of the @-Me group st C-3’ the o oxide is
formed preferentially to the @ one (XIs).

The molecular formuls of stomaric acid, when coupled with knowledge of the
functional groups, requires that the terpenoid entity of the molecule be bicsrbo-
cyclic. Ozonolysis of the aceteate III led to the formstion of ascetone and a six-
membered cyclic ketone XII, CogH, O (M* 8t m/e 472); IR, 1700 cn~t; NMR, methyl
signals st 8.80 (3H, d, J=6 Hz), 9.10 and 9.18 (s, 3H each). Treatment of XII
with NaBI-Iq_ afforded the alcohol XIII, The configurstion of the C-7’ OB group in
XTIT was determined as @ -sxisel from its NMR spectrum, which contained a‘ methine
signel at T 6,30 (WY2=6 Hz) ettributed to the ol -equatorisl C~7’ proton, a tert
methyl signal st T 8.92 was assigned to the C~3’ methyl group, shifted downfield
by 0.26 ppm relative to the corresponding signsl of JIII5 . Dehydration of XIII
proceeded resdily with POOly/py to give the olefine XIVy NMR, Z 4.90 (1H, bs,
W¥2=10 Ez), This resction sequence did not establish the stereochemistry at C-8°
in stomaric acid, but the easy dehydration of XIII to XIV supported the o -—-sxial
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configuration assigned in I to the C-8° proton.

From the chemicsl snd spectroscopic data mentioned sbove, the structure of

atomaric acid would be reasonably assigned as I.
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