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HYDROXYLATED DITERPENOID-HYDROQUINONES FROM CYSTOSEIRA ELEGANS :
SIGNIFICANT PRODUCTS OR ARTIFACTS ?
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Summary : New diterpenoid-hydroquinones were isolated and identified from the brown alga Cysto-
seira elegans. We have shown that these metabolites can also be obtained by a natural
degradation of another diterpene.

Recently we described the structures of several new diterpenoid-hydroquinones from
the seaweed Cystoseira elegans (Cystoseiraceae)l. We noted then that compound I (recently also
described from Halidrys siliquosaz) was found in association with its corresponding chromenol
derivative II. We wish to report here the structure determination of a new metabolite (III)
from Cystoseira elegans and also the presence of other compounds which may be artifacts produ-
ced from I.
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An HPLC-purified fraction from the MeOH extract of Cystoseira elegans yielded IIT,

laly + 5.7° (c 9.5, MeOH), as a light yellow oil which analysed for C,gH, O by HRMS (M+—H20,
C28H4004' m/z obs. 440.2932, calc. 440.2916). The infrared spectrum of III showed absorptions
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for hydroxyl (v.. = 3400 cm ), o,B-unsaturated ketone (v = 1680 cm —, v = 1620 cm
OH 3 =0 C=C -1

through 1680 an~l for S—cis conformation ), and benzenoid functionalities (v = 1600 cm ).

UV absorptions at 214 and 289 nm (e = 10,500 and 2,200) indicated a phenol moiety, and an ab-
sorption at 224 nm (e = 11,800) characterized the «,B-unsaturated ketone. The ll-l and l?’C NMR
features (Tables I and IT) including decoupling experiments, permitted the structure IIT to
be formulated for this metabolite. The presence of the tertiary alcohol in III was confirmed
by IR absorptions for hydroxyl (\’OH = 3600 cm_l) which remained after acetylation (Aczo, pY,

RT) of III. Oxidation with pyridinium chlorochromate4 (CH2C12/0°) gave a complex mixture which
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appeared to be composed of cyclization products (chromenols) by MMR analysis. The final assign-
ment for III was provided by a thorough analysis of compound IV, produced from III by acetyla-
tion and POC13— induced dehydrations. After HPLC purification, the dienylketone IV showed WV
absorptions at 272 nm (e = 11,500). Lastly, structure III was consistent, in the following
ways, with the high-resolution mass fragmentations recorded :
m/z 149.9904 (C J;m/z 191.1072 [C J;m/z 204.1138 [C
m/z 151.0755 [C 1; m/z 189.0917 [C 1; m/z 217.1205 {C

lsm/z 271.1679 [C
1; m/z 298.1932 [C

1812391

9%10%2 12%15%2 13716%2
9119 12%13%2 14M16%2 201126027
Curiously, compound III was very similar to an obvious artifact obtained from com-—
pound I. Exposure of I to oxygen in the presence of acidic NMR solvents resulted first in a
very facile epimerization of the methyl group at C-11. Further exposure converted the C-11
epimer of I to III', the C-11 epimer of III. It would appear that this latter reaction would
involve an autoxidation of the homoconjugated ketone (C-12 to C-15). The propensity of this

autoxidation should be considered in future studies where molecules of this type are involved.
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Table I : 360 MHz H NMR data for compounds III and III'
(6 ppm values relative to internal TMS)
Difference between
Common part structure III and IIT'
S T 1O, S,
n°C CDCl3 C6D6 J(Hz) : n°C CDCl3 c6D6 J(Hz) n°C CDCl3 C6D6 J(Hz)
CH~O 3.73 3.43 s i C 4,50 4.43 44d 8.3,8.3,8.4 Structure ITI
3 P c 2.68 2.53 m
CH3-¢ 2.21 2.21 s ; C6 5.13 5.17 ©kd 8.3 11 . °
cy' 6.52 6.63 d 2.9 iC/ 1.36 1.08 bs €3 6.39 6.48 d 15.6
, : c 6.91 6.97 d 15.6
C5 6.57 6.68 d 2.9 ' Cl7 1.36 1.09 bs 14 Structure ITI'
C 3.40 3.42 d4dd 16,7.5: C 1.09 1.05 4 6.9 C 2.76 2.6l m
la ’ ¢ 18 11
Clb 3.27 3.22 4 16,6.5§ Cl9 1.65 1.50 bs Cl3 6.29 6.39 4 16.3
C2 5.38 5.44 bt 7 :LCZO 1.80 1.65 bs Cl4 6.88 6.95 d 16.2
Table IT : 13C NMR data for compound IIT in CDCl3. Assignments are based upon off-resonance
multiplicities and comparisons with suitable model compounds®.
S Y s T T T s U T T - T -
13 a b b a c
Cc | 146.7 127.6 113.3 152.7 114.2 125.6 55.7 16.3 30.6 125.9 138.4 48.0 66.1 127.7
mult. s ] d s d s q q t d ] t d d
C; G G Cp S G G3 G4 G5 G S S8 G190 S0
[e] c c
13 | 134.3 39.2 24.9 32.3 44.9 206.3 153.4 124.1 71.0 29.5 29.5 16.5 16.4 16.3
mult. s t t t d s d a s q q q q q
a, b, ¢ : assignments may be reversed.
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