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In the preceding paper2 we reported on the structure of laurencin,
e compound containing bromine obtained from Laurencis glandulifera

RKtftzing. While Obata and Pukushi’

pointed out the presence of a sesqui-
terpene hydrocarbon in the same algae, a new hydrocarbon, 015320’ was
isolated on our further examination and designated laurene., In this
paper, the hydrocarbon will be shown to have astructure I on the basis of
arguments mentioned in the following.

Laurene (I) was obtained in ca. 0.11% yield by chromatography of a
neutral fraction obtained by steam distillatlon of methanol extracts of
the Beaweed.4 The hydrocarbon, b.p. 131~133°/21 mm, [u]SB +48.7°
(stom), AEPH 253 (280), 259 (280), 265 (280) and 274 mu (€ 240), V Film
1653, 1512, 1017, 875, 812 and 725 cm'l, was analyzed for 015H20'5
The n.m,r. spectrum (60 Me., in CCl4) showsed pesks at 3.01 (4H, s),6
5.19 (2H, q, J = 1 c.p.s.), 7.69 (3H, 8), 8.71 (3H, s) and 9.32 7T (3H,

4, J = 7 ¢c.p.8.). All these spectral data indicated the presence of a
tolyl (probably gfsubstituted), a terminal methylene, a secondary methyl

‘and & tertiary methyl group. In view of the number of sites of unsstura-

tion of laurene, another carbon ring must be present in the molecule.
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Fig. 1. n.w.r. Spectra of laurene and isolaurene (60 Mc., in 0814)

Oxidation of I with osmium tetroxide in ether-pyridine afforded a
glycol (II), C)gH,,0,, [@)2? +40°, v 33 3520, 3380, 1508, 12012, 975
and 812 cn”, num.r. 3.05 (4K, ), 5.95 (2H, ), 7.73 (3H, s), 8.54 (38,
8) and 9.38T (3H, d, J = 7 c.p.s.). When treated with periodic acid, II

. 23 o
was converted to a ketone (III), °14H150' [u]D +70

s which was found to
have a five-membered ring carbonyl group (V nax 1737 cm'l) and probably
a methylene group adjacent to the carbonyl group (\)m 1410 cm-l).
The n.m.r. spectrum of III showed peaks at 2,70~2.99 (4H, m; aromatic
protons), 7.66 (3H, s; aromatic methyl), 8.84 (3H, s; tertiary methyl)
and 9,047 (34, d; secondary methyl). This ketone showed a positive
Cotton effect and gave a crystalline semicarbazone, m.pe. 22?~229°.
Treatment of I with silicic acid in petroleum ether yielded an
igomeric hydrocarbon, isolaurene {IV), c15H20' bepe 140~142°/21 mm,
[« ;‘;3 +108.7%, VE® 1515 1015, 819 and 720 en™l. While the n.m.r.
spectrum of IV exhibited absorptions at 3.04 (4H, s), 7.76 (3H, s) and
8.,67T (3H, 8) which were comparable to those due to aromatic protons

(3.017T), an arcmatic methyl group (7.697) and & tertiary methyl group

(8.71T) of I respectively, the signals due to the methylene (5.19T)
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and the secondary methyl groups (9.327 ) of I were replaced by those at

8.30 (3H, s8) and 8.637 (3H, s)7, which were attributable to methyl groups

attached to olefinic carbon. Hence, the isomerization involves migration

of the exo-c¢yclic double bond to an endo-cyclic one to which two methyl
groups are attached and, therefore, the terminal methylene and the
secondary methyl groups must be located on vicinal carbons in I, as far
as no skeletal change occurs during the lsomerization. This was sup-
ported by the formation of a ditertiary glycol (V), m.p. 114-116°,
i’g§§13 3320, 1512, 1069, 1017 and 810 cm_l. on treatment of IV with
osmium tetroxide; that is, the n.m.r. spectrum of V exhibited two sharp
signals at 8.82 and 8,90T due to the methyl groups on vicinal carbons
bearing hydroxyl group instead of those at 8.30 and 8.637 in IV.

All these results indicate that I is the most preferable structure
for laurene,8 since the possibility of formula VI is ruled out by the
presence of optical activity in isolaurene. It is evident on the basis
of the high z-value of the secondary methyl signal in the n.m.r.
spectrum of laurene or the glycol II that the secondary methyl group is

cis oriented to the tolyl group.9
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The structure I for laurene has now been confirmed by the synthesis
of the ketone III. 2-(E-Tolyl)-cyclopentanonelo {VII) was methylated

with methyl iodide and sodium amide to yield z—methyl-z—(g-tolyl)-cyclo-

pentancne {(VIII), b.p. 124~126°/5.5 ma, ¥ T1M® 3737, 1408 and 810 cn™>,
mnax

n.m.r. 2.90 (4K, 8), 7.72 (3H, s) and 8.72°C (3H, s8). The treaiment of
VIII with methyl lithium in sther afforded sterecisomers of 1,2-dimethyl-

2-(£-t01y1)-eyclopantanol (IX). On acid dehydration, both the cis- and

11

the trans-isomer™” gave the same 2, 3-dimethyl-3-(p~tolyl)-cyclopentene

(x), v gf_’glz' 1505, 1072, 1020 and 820 om Y, n.m.r. 2.93 (4E, 8), 4.57
(1H, m), 7.70 (3H, 8), 8.55 (34, 4, J = 2 ¢.p.s.) and 8,58 (3H, s). On

hydroboration, the cyclopentene X gave mainly trans~2,3-dimethyl~3-(p-

12 4 CHCL
vy max

tolyl)-cyclopentancl (XI), 3 3630, 3460 and 1042 cm'l, Nem.T.

3.00 (4H, 8), 7.72 (3H, 8), 8,60 (3H, s) end 9.387 (3H, 4, J = 7 ¢.p.s8.).

0
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This alcohol was oxidized with chromic oxide~pyridine to yield trans-2,3-
dimethyl-B—(Brtolyl)-cyclopentanone (x11), v 22213 1737, 1515 and 1410 cm'l,
n.m.r. 2.70~2.99 (44, m), 7.66 (3H, s), 8.84 (3H, s) and 9.04T (3H, 4,

J = T c.pess.), the semicarbazone, m.p. 214*-2150. The infrared and n.m.r.
spectra and Rf-values on the thin layer chromatograms of the dl-ketone XII

and its semicarbazone thus obtained were completely identical with those

of the ketone III and its semicarbazone obtained from laurene.
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