
Tetrahedron Letters No.40, pp, 3619-3624, 1965, Pergamen Press Ltd. 
Printed in Great Britain. 

A NEW SESQUITERPENE HYDROCARBOR FROM LAURBFICIA GLAIVDULIFSRA1 
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In the preoeding paper* we reported on the 8truOtur8 of laurenoin, 

a oompound oontaining bromtne obtained from Laurenoia KIandulifera 

Ktftzing. W&i18 Obata and Fukush13 pointed out the presence of a sesqul- 

Sapporo, Japan 
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terpene hydrooarbon in the same algae, a new hydrocarbon, C15H20, was 

isolated on our further examination and designated laurena. In this 

paper, the hydrocarbon will be shown to have structure I on the basis 

arguments mentioned in the following. 

of 

Laurene (I) was obtained in ca. 0.11% yield by ohromatography of a 

neutral fraction obtained by steam distillation of methanol extraots of 

the e8an88d.4 The hydrocarbon, b.p. 131-133°/21 mm, [m]i3 +48.7' 

(EtOH), hz 253 (2SOf, 259 (280). 265 (280) and 274 mp (& 240),3= 
-1 1653, 1512, 1017, 875, 812 and 725 cm , was analyzed for C15A20.5 

The n.m.r. speotrum (60 ?&cIc., in CC14) shored peaks at 3.01 (4H, s),6 

5.19 (2H, q, Y = 1 c.p.s.1, 7.69 (3H, 8). 8.71 (3H, 8) and 9.322(3H, 

d, J = 7 c.p.8.). All these spectral data indicated the presence of a 

tolyl (pyobably p-substituted), a terminal methylene, a secondary methyl 

and a tertiary methyl group. In view Of the number Of 8it8S Of unSatwa- 

tion of laurene, another carbon ring must be present in the molecule. 
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Fig. 1. n.m.r. Spectra of laurene and isolaurene (60 MC., in 0X4) 

Oxidation of I with oemiwn tetroxide in ether-pyridine afforded a 

&lYCOl (II), C15h220*, [a]i3 +40°, $ z3 3520, 3380, 1508, 1012, 975 

and 812 cm -l, n.m.r. 3.05 (4H, I). 5.95 (2H, n), 7.73 (3H, 81, 8.54 (3H, 

II) and 9.382(38, d, J - 7 a.p.8.). When treated with periodic acid, II 

wan converted to a ketone (III), C14H180, [a)E3 +70°, which was found to 

have a fire-membered ring carbonyl group ($_ 1737 om-1) and probably 

a methylene group adjacent to the carbongl group ($_ 1410 cm-'). 

The n.m.r. spectrum of III showed peaks at 2.70-2.99 (4li, m; aromatic 

protons), 7.66 (3H, s; aromatio methyl), 8.64 (3H, s; tertiary methyl) 

and 9.042 (3H, d; eeaondary methyl). This ketone showed a positive 

Cotton effect and gave a crystalline semicarbazone, m.p. 227-229'. 

Treatment of I with silicic acid In petroleum ether yielded an 

isomeric hydrocarbon, iaolaurena (IV), C15H20, b-p. 140-142'/21 mm, 

@I;" +1013,7O, gfilm 
-1 max 1510, 1015, 819 and 720 cm . While the n.m.r. 

spectrum of IV exhibited absorptione at 3.04 (4H, s), 7.76 (3H, 8) and 

8.67'2 (3H, 8) which were comparable to those due to aromatic protons 

(3.01x 1. an aromatic methyl group (7.69-t) and a tertiary methyl group 

(8.712) Iof I respectively, the signals due to the methylene (5.197) 
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and the secondary methyl groups (9.327) of I were replaced by those at 

8.30 (3H, 8) and 8.63T(3H, s)-', which were attributable to methyl groups 

attached to olefinic carbon. Hence, the isomerizatlon Involves migration 

of the exo-cyclic double bond to an endo-cyolic one to zhloh two methyl 

groups are attached and, therefore, the terminal methylens and the 

secondary methyl groups must be located on vicinal carbons In I, as far 

as no skeletal change occurs during the isomerization. This was sup- 

ported by the formation of a ditertlary glyool (V), m.p. 114-116', 

,)CHCl _ 3 3320, 1512, 1069, 1017 and 810 cm-', on treatment of IV with 

osmium tetroxlde; that is, the n.m.r. spectrum of V exhibited two sharp 

signals at 8.82 and 8.902 due to the methyl groups on vlcinal carbons 

bearing hydroxyl group instead of those at 8.30 and 8.63P 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 'L-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 X for laureoe has now been oonfirmed by the synthesis 
of the ketone III. 2-(p-Tclyl)-oyclcpentanone10 (VII) was methylated 

rith methyl iod2de and sodium amide to yield 2-methyl-2-(p-tolyl)-cyclo- 

pentanons .(VIfI), b.p. 124-126'/5.5 mm, 4: 1737, 1408 and 810 cm-', 

n.m.r. 2.90 (48, a), 7.72 (3B, 8) and 8.72% (3R, 8). The treatment of 

VIII with methyl lithium in ether afforded atereoisomere of 1,2-dimethyl- 

2-(~-tolyl)-cyclopentanol (IX). On acid dehydration, both the cis- and - 

the ax-isomer I1 gave the same 2,3-dimethyl-3-(g-tolyl)-oyclopentene 

(X), $ E3 1505, 1072, 1020 and 820 cm", n.m.r. 2.93 (4R, a), 4.57 

(Ui, m), 7.70 (3H, a), 8.55 (38, d, J I 2 a.p.8.) and 8.582 (3R, 8). On 

hydroborattcn, the oyolopentene X gave mainly m-2,3-dimethyl-3-(p- 

tolyl)-cyalopentanol (X),12 $=3 3630, 3460 and 1042 cm-l, n.m.r. 

3.00 (4R, e), 7.72 (3H, 8). 8.60 (3H. 8) and 9.387 (3H, d, J = 7 c.P.s.). 
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This alcohol was oxidised with chromic oxide-pyrldlne to yield m-2,3- 

dimethyl-3-(p-tolyl)-cyclopentenone (XII), ?z13 1737, 1515 end 1410 cm-l, 

n.m.r. 2.70--2.99 (4H, m), 7.66 (3H, 8). 8.84 (3H, 8) and 9.047 (3H, d, 

J = 7 c.P.s.), the semicarbasone, m.p. 214-215'. The-infrared and n.m.r. 

spectra and Rf-values on the thin layer ohromatograms of the s-ketone XII 

and its semicarbasone thus obtained were completely identical with these 

of the ketone III and its semicarbazone obtained from laurene. 
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