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Sideritis cendicans Ait. var. Eriocephala Webb. is a specie of the La-
biatae family found only et the Canary Islands (1).

Ethanolic extraction of the serial parts of this plant, and further
chromatographic fractioning of the extract, led to the isolation of a compound,
candicandiol (I)[ 020H3202 *; m.p. 21-9-219.590;[0(];79-87.59 (e 1.1, MeOH)] .
Candicandiol behaves like a pure product (t.l.c.; g.l.c.); its i.r. spectrum
does not exhibit >C-0 bands; there is -0H (3340 cm_1, broad) and >C-OH2(3068,

1660, 880 and 870 cm—1) absorptions; the n.m.r. spectrum (S values) shows two
tertiary methyls at 0.75 and 1.07, a signal at 4.75 assigned to the terminal me-
thylene and an AB quartet at 3.12 and 3.55 partially superimposed to a 1H signal
at 3.70.

Acetylation of I yields a diacetate (II) [c2433604; n.p. 100-10290;
[_0‘]12)49-64.19 {e 1.7, CHCl3)] « The n.m.r. spectrum of II shows an AB quartet
centered at 3.68 (J=10 Hz, geminal) assigned to a grouping of the -(:}-C§2—OCOCH3
type at equatorial configuration (2,3). In addition, & broad signal (W*-16 Hz)
at 4.63 ( >C§-OCOGH3) can be observed, overlapping with the signal at 4.75 -

Correct elementary analysis have been obtained for all crystalline compounds
described in this communication.
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assigned to the terminal methylene. Judging from the width of the signal at
4.63 one could expect an equatorial -OH (4) coupled to two vicinal protons at
least.

Oxidation of I with :E’y/(}ro3 affords & ketoaldehyde (III) [_02032802?
n.p. 100—10'790;[0!] 12)79-45.59 (c 0.34, CH013)] that gives a negative Zimmermann
test; i.r. spectrum: ~CHO (2752, 2690 and 1700 cm'1), )c-0112 (3070, 1663, 890
and 873 cm'1) >c-o (1725 em~1); u.v. spectrum lmE:_:H 276 and 295 mm ( €4 513
62 72); the n.m.r. spectrum of III shows the aldehydic proton signal at 9.12,
confirming thus the equatorial configuration of the primary hydroxyl group (5).
Huang-Minlon reduction of III yields (=~)-kaurene (IV)(6) [0201{32; m.p. 512C;
[d] 329-629 (c 0.4, 0H013)]. Likewise, oxidation of III with Jones' reagent a~
f2ords & ketoacia (V) | CpHpg057 mep. 163-1642C; [d]12,39-43.2n (3 0.43, BtoH)];
i.r. spectrum: ~COOH (3500-2500, 1685 and 1253 cm"1),‘>c-0‘ (1730 cm"1) and)C-CHz
(3075, 1658(sh) and 880 om-‘f) . This ketoacid (V) when reduced by the Huang-Min-
lon procedure yields an acid (VI) the methyl ester of which is identical with
mothyl (-)-kaur—16-en-18~oate (VII)(6).

In this way we esatablish the structure and stereochemistry (I) assig-
ned to candicandiol as far as the hydrocarbon skeleton, the position and confi-
guration of the primary hydroxyl group and that of the exocyclic double bond
are concerned.

The location of the secondsry hydroxyl group can be inferred from the
following data. Position 3 can be excluded on grounds of the stablility of the
ketoacid obtained; negative Zimmermesnn test would also exclude positions 1 and
2 (3). In the other hand, the n.m.r. spectrum of the ketoaldehyde (III) shows
a 9ignal at 3.34 (1H, quartet) that can be assigned, in principle, to the C-13
proton, allylic to the double bond and alfa to the carbonyl group. The proximi-
ty of the keto-group to the terminal methylene is also indicated by the fact
that passing from the hydroxyl to the keto groups originates a down~-field shift
of the olefinic protons (Teble 1). Position 15 1s excluded because the u.v. spec-
trum of III does not correspond to an o(,ﬁ -unsaturated ketone. Catalytic hy-
drogenation of I affords dihydrocandicandiol (VIII)(T) [m.p. 230-2319¢; 1] §3°
-38.12 (¢ 0.42, MeOH)] , 1.r. and n.m.r. spectra confirming the dissappearance
of the _C=CH, group. Oxidation (AcOH/Cr0;) of VIII leads to a ketoacid (IX)
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[920H3003; m.p.‘175—17790;[q:];39-13.3 (¢ 0.8, EtOH); i.r. spectrum:.>0-0 at
1728 and 1685 cm-1:] that when treated with Br,/AcOH (8) gives an o ~bromoderi-
vative. This compound (X) [020H2903Br; m.p. 189-1929C; l}']%z%ss.s (3 0.3, EtOH)
i.r. spectrum: :c-o bands at 1725 and 1700 cm"; comparison with IX suggesting
an axial configuration for the bromine atom] shows an n.m.r. spectrum with 1H
doublet at 4.35 (I=4.5 Hz) that can be assigned to the equatorial proton of the
~CHBr~CH grouping (8). The C-10 angulsr methyl (Table 1) undergoes an up-field
shift (AS =0.36) with respect to IX, implying & shielding of this methyl group
by the axial halogen. Only three positions of the keto-group could account for
these results, positions: 12 (bromine at 11), 7 (bromine at 6) and, less proba-
bly, position 11 (bromine at 12). Position 7 for the keto-group can be excluded
since IX is not identical with 7—keto-16F -(~)-kauran-18-oic acid (9). Further-
more, the bromoketoacid (X) eliminates readily HBr, originating a compound the
u.v. spectrum of which corresponds to that of an Ci,é-—unsaturated ketone[):::H
241 nm, € 7.450] « The formation of this compound can be explained only if the
keto-group ia piaced et C-12 and the bromine atom at C-11, excluding thus the
reverse arrangement (8).

Accordingly X must posses the structure indicated (ring C in boat con-
formation, axial bromine) and candicandiol must be represented by I, that is,
the 120l ,18-dihydroxyl-derivative of (-)-kaurene, with ring C in boat conforma-

tion (10).
TABLE 1
Chemical shifts ( 5‘units)

Compound Me C- Me C=10 Me C-16 SC=CH, Solvent
I 0.758 1.07s ——— 4.75m C5D5N
11 0.84s 1.118 —— 4.75m CDC1y
ITI 1.218 1.108 = —m—— 4.85m "
v 0.84 and ¢.81s 1.038 e 4.69m ccl,
v 1.228 1.208 0 ———— 4.93m CDCI3
VIII 0.758 1.06s 0.944 "
X 1.228 1.218 ———— "

X 1.34s 0.84 1.004 —— "
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Huang-Minlon

I¥ [(3-KAURENE]
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A more detailed justification of the conformation assigned to ring C of
candioandiol will be given in the full paper on the componen%ta of S. can~
dicans.




