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TERPENOID CHEMISTRY XIV.
THE SIGNIFICANCE OF THE TERM " § -CADINEKE"

D.W. Connell, R.P. Hildebrand(1) and M.,D, Sutherland
Department of Chemistry, University of Queensland, Brisbane,
Australia.
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Our unpublished studies on &§-cadinene make it regretably necessary to
critically review certain aspects of two recent papers(2’3) on " {-cadinene" in
order to forestall gross confusion arising in the literature.

Firstly, the evidence provided for the structure l(:)-I] for the hydrocarbon
dysoxylonene i(i)-»S—cadinene] from Dysoxylon ;:gzgggggmhhy Hildebrand and
Sutherlan44)i; misrepresented(B) as "mainly on the basis of a formation of phenol
XIV", In fact, structure [(:)—I] was assigned to dysoxylonene principally because
5-hydroxycadalene(II) was isolated in 6% yield from the dehydrogenation of the
crystalline (t)-diepoxide(III) obtained in 41% yield from a dysoxylonene
concentrate and because isophthalic acid resulted from a sequence of reactions on

the ozonolysis product(IV) of dihydrodysoxylonene.

PRI

PhenoleV
og
o H iy
oT ~ A"4

519



520 No.5

Further evidence for structure (III) for the diepoxide (and thus for (31
for dysoxylonene) has been obtained by gas chromatography of the dehydrogenation
products(4’5’6) (see Table I), 5-Hydroxycadalene was recognised but 7- (and 2-)
hydroxyczdalene could not be detected (flame ionization detector) thus excluding
the alternative structure (V) implied by Vlahov, Holub and Herout(3) (c.f. the
(5),.

production of 2- and T7-hydroxycadalenes from B-cadinene diepoxide

TABLE I

Charac%eristics of Dehydrogenation Products

Dehydrogenation Relative Gas Chromatographic U.V. Spectral
Product Retentions Data
SF96,/160° XF1150/150°
Cadalene 1.0 1,0 Ref. 4
5-hydroxycadalene 0.91 0.89 " 4
2-hydroxycadalene 3.36 3.58 "6
T-hydroxycadalene 3.85 3.89 " 6

Procedure - The mono- or di-evoxide {10 mg. is sufficient) and 10% palladized
charcoal (approx. equal amount) are heated at 265° for 1 hr. under a nitrogen
stream. The reaction vessel is broken into a flask containing water and the
reaction products are steam distilled for 1 hr. under an oil trap containing
isooctane (10 ml.). U.V, spectral measurements are made on suitably diluted
solutions of the isooctane layer and gas chromatography measurements are carried
out on the evaporated salution. The solubility of 2~hydroxy- and 7-hydroxy-
cadalene in alkaline solution can also be used as a means of distinction from
cadalene and 5-hydroxycadalene.

Herout and Santavy(7) in 1954 described the prevnaration in 43% yield* of
&-cadinene diepoxide, m.p. 8%.5 - 84.5, [a]p + 13° 2 2° from a citronella oil
fraction which also yielded in excess of 80% of (=)-cadinene dihydrochloride.

Ylang ylang(7) and sweet flag(7’8) 0oils were also cited as sources of the same

* Presumably "mg" in Table 2 of ref. 7 should read "g".
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hydrocarbon. Structure (I) which had been suggested by Pliva, Herout, Schneider
and Sorm(g) for the hydrocarbon from citronella and sweet flag oils on the btasis

(7

of its infrared spectrum, was regarded by Herout and Santavy as best explaining
the resistance of the diepoxide to reaction with methyl magnesium iodide, etc.

In this laboratory, the fractions of b.p. 133-1340/10 mm of the essential
0ils of cubebs and of the wood of Juniperus oxycedrus were treated with perphthalic
acid to yield about 10% of crystalline diepoxide, m.p. 83.5—84.50 of [u]D + 18°
after alumina chromatography. These products showed no depression of melting
point on mixing with authentic &§-cadinene dieroxide kindly supnplied by Dr, V.
Herout. Cade o0il yielded a fraction,b,p. 1%3-134/10 mm, alp + 5° (containing a
substantial provortion of mixed tetralins (‘“]D - 41°) with the cadalene skeleton)
which yielded 15% of crude diepoxide, m.p. 79-81°, [a]y + 13° and 45% of (-)-
cadinene dihydrochloride. Repeated recrystallization of the dienoxide from
light petroleum yielded the pnure diemnoxide, m.p. 84.5-85.50, LGJD + 230 (c =
6.7% in CHCls). The cade o0il diepoxide also showed no derression of melting
point with Dr., Herout's sample. The p.m.r. spectra of this dievnoxide in CDCl3
and in benzene were identical with those of the inactive diepoxide from
dysoxylonene, showing two unsplit methyls a2t 1,22 and 1,27 pnm (in CDC13) and a
one proton singlet (line width = 2 ¢/s at % height) at °.52 ppm in agreement
with the proposed structure (III)., Similarly the infrared spectra showed

()

complete corresrondence It may be concluded that &-cadinene dienoxide
nrepared from citronella oil is identicel with the dienoxide which we have
vrepared from cubebs o0il and from the wood o0il of J. oxycedrus and that the sane
diepoxide may be vnrevnared in racemic form from the wood o0il of D. frazeranum.
Dehydrogenation of the ontically active dieroxide yields the same
aromatic and other products (identified by gas chromatography and ultraviolet
spectra) as does the ontically inactive diepoxide and yields no 7- (or 2-)
hydroxycadalene., It follows that the E-cadinene from citronella o0il has the

structure (I) suggested for it by Herout and Santavy(7) in 1954 as do also

dysoxylonene and the hydrocarbons from J. oxyeedrus and cubebs oil.
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(3)

However the recent vaver by Vlahov, Holub and Herout vnroves structure V
for " f~cadinene". The new " §~-cadinene" was isolated from Bulgarian Mentha
piperita o0il -and was recognised as § -cadinene only by a comvarison of ohysical
constants (n,d,La]) and infrared snectrum. It was not characterised by the
prevaration of the crystalline dieroxide of & -cadinene which Herout and Santavy(7)
stated in 1964 was "well suited for the characterisation of §~cadinene".
~lthough the evidence oresented by Vlahov et al suvrorts the proposed structure V,
it fails to demonstrate that the new " §-cadinene" is idéﬁtical with the &~
cndinene from citronella oil described(7) in 1954 which yields the crystalline
diepoxide describe? =2bove. Vl~bhov et al make no reference to any attempts to
nrenare the characteristic dienoxide of &§-cadinene. It is clear that two
structurally different hydrocarbons have been confused because of the similarity
of their nhysical conztants and infrared spectra*.

If a trivial name is to be associated with the new " £-cadinene" of
Ylzhov et 2;(7), it should not be & -czdinene since this has long been associated
with structure I and with the hydrocarbon of that structure which has been
isolated from citronella 011(7) and D, frageranum wood o0il and has now been shown
to be nresent in oil of cubebs and J. oxycedrus wood oil., We suggest the name
W -cadinene for V as the last of the cadinenes to be snecifically named (apart
from two of the four X-cadinenes(15) all of which are characterised by one exo-
cyclic methylene group+).

The utility of the epoxide dehydrogenation procedure is now extended by
combining gas chromatogravhic analysis with the originally described
ultraviolet spectral identification(4) of the phenolic products and merits

avplication in the muurolene, amorphene, btulgarene, isozingiberene, and other

* 1t may be doubted whether the identity of two licuids can be demonstrated by
physical constants and infrared snectra if SOtB are nst verfectly nure. For this
reason and contrary to the common tendency( » 10,171,172 , we attach narticular
imnortance to the use whenever nossible of crystalline derivatives for the
characterisation of sesquiterpene hydrocarbons,

+ The designations ¥~ and ¥q-cadinene are already established in the lipe;ature
To avoid vpossible confusion in thg iuture, we suggest that the‘tyf r§€alplng
structures be designated ¥B- and ¥1 4 -—cadinenes according to similarity in
position of (i) the exocyclic double bond to that of ¥ or ¥i-cadinene and (ii) the
endocyclic to that of B=- or §-cadinene.

(13)
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hydro-aromatic systems, Thus the absence of 2- and 7-hydroxycadalenes from the
dehydrogenation products of crude epoxidised cade oil fraction of b.p. 133-1340/
1C mm demonstrates the absence of a,pf and W-cadinenes, muurolenes etc. in this
fraction of cade oil. The behaviour of the ¥-cadinenes in the epoxide
dehydrogenation procedure has not been examined for lack of samples but the
results of Newman et 51(15’16) on the dehydrogenation of hydroxymethyltetralins
may be relevant.

We wish to thank Destilaciones Bordas Chinchurretta S.A. of Seville for

generous ~ifts of cade 0il and steam distilled J. oxycedrus wood oil.
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