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Computation. The two-way analyses of variance were con- 
ducted using a multiple regression program from Utah State 
University’s Statpac on a Burroughs System 6900 computer. The 
sedimentation coefficients were calculated from a program run 
on an IBM 360 computer. 
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Abstract-The essential oil isolated from Quercus ugri$olia leaves (ca 0.02 % wt) was investigated using GC, GC/MS 
and IR. The most abundant components were E-hex-2-enal, Z-hex-Ien-l-o/ Z-hex-fen-l-y1 acetate and nonanal, 
respectively, wliich together comprise 5 1 y0 of the oil. Of the 15 compounds identified 10 contained a C, straight-chain 
carbon skeleton as part of their structures. Only traces of terpenes were present with linalool and a-terpineol the only 
terpenes identified with certainty. 

INTRODUmION 

The California live oak, Quercus agrijolia is a perennial 
evergreen tree of the black oak group typical of coastal 
and central California. This investigation of the volatile 
components present in the leaves of live oak was part of a 
long-range study in the food-chain relationships of 
browsing ruminants with respect to the damage they do to 
industrially important browse species. Although the many 
different oak species growing in California exhibit a wide 
range of palatability for browsing deer, the members of 
the black oak group are generally highly palatable species 
[l]. Critical observation of deer, both in the field and 
under penned conditions at the Hopland Field Station of 
the University of California, has shown that they use 
olfaction to make their initial selection of forage. In this 
report we present the results of the first investigation of 
the volatile components present in the foliage of an oak 
species. 

RESULTS AND DISCUSSION 

The aroma of live oak leaves is quite mild. Ca0.2 g 
of essential oil per kg of fresh leaves can be isolated from 
the leaves by conventional steam distillation and extrac- 
tion techniques. Analysis of the essential oil by high 
resolution glass capillary GC indicated the presence of ca 
105 volatile components, the majority of which were 
present in amounts too small to permit identification. 

Table 1 lists the volatile components identified in live 
oak essential oil, the percent composition of the com- 
ponents in the oil and the basis for identification of each 
component. Identifications of components were based 
primarily on spectral data with further confirmation by 
GC retention indices. The mass and IR spectra for the 
compounds identified in the oil compared favorably with 
lit. spectra [2,3] or with the spectra of known compounds 
measured under the same experimental conditions. The 
Kovats’ indices, listed in Table 1, were measured in 
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Carbowax 20 M column was used with the same GC conditions 
as described above. 
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Abstract-A sesquiterpenoid, C,5H,,0, was isolated from Valeriana oficinalis of which the spectral data (IR, NMR 
and mass spectra) were in agreement with those of faurinone. Based on “C NMR, and “C and ‘H NMR shift and 
decoupling experiments a new structure for faurinone is proposed. 

From the sesquiterpene part of the essential oil of 
Vulerinna &cinalis L. s. l., we isolated, by prep. GC and 
TLC a ketone, C15H260r of which the spectral charac- 
teristics, IR, NMR and mass spectra, were identical with 
those of faurinone (l), first reported by Hikino et al. [ 11. A 
’ 3C NMR spectrum of this compound revealed the pre- 
sence of only one quaternary carbon atom, which was not 
in accordance with the proposed structure 1 [2]. 

Based on extensive ‘Hand 13C NMR shift and decoup- 
ling experiments, we propose structure 2 for faurinone. 
Addition of the shift reagent Eu(fod), to a solution of 
faurinone results in the separation of the NMR signals of 
the methyl grdup of the acetyl group, H-5 and H-4, all 
originally positioned around 6 2.2. The relative shifts of 
these protons are: H-5,119 and H-4,90, based on 100 for 
the methyl of the acetyl group. The H-5 is a double 
doublet, ( J = 10.4 and 4.8 Hz) and is coupled to H-4 ( J 
= 10.4 Hz), which is a double triplet (J = 10.4 and 

*Part of this study was presented at the 12th International 
Workshop on Essential Oils, Marburg, West Germany, 198 1, as a 
poster. 

3.8 Hz). The second proton to which H-5 is coupled is H-6 
(J = 4.8 Hz). Correlation with the ‘“C NMR spectrum by 
selective decoupling experiments showed that H-4-H-6 
are all doublets and, thus, all CH-groups. Another proton 
showing a large relative shift (97) is the CH of the 
isopropyl group. The relative shift of one of the methyl 
groups of the isopropyl group is 66, compared to a relative 
shift of 24 for the second methyl group of the isopropyl 
group. 

This information together with the results of the 
selective 13C NMR decoupling experiments and other 
‘H NMR decoupling experiments with different Eu(fod), 
concentrations leads us to structure 2 for faurinone, the 
configuration with an equatorial acetyl and an equatorial 
isopropyl group. Hikino et al. [2] based the position of the 


