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Abstract-From the essential oil of Santolina oblongifolia, three new dihydrofurane sesquiterpenoids, related to 
nerolidol, and a bicyclic sesquiterpene, named a-oplopenone, have been isolated. Their structures and stereochemistry 
have been assigned by spectroscopic methods. 

INTRODUCI’ION 

Santolina oblongifolia, Boiss. (tribe Anthemideae, 
Compositae), is a perennial plant whose distribution area 
is the SW of the Iberian Peninsula. It is widely spread in 
the Sierras of Gredos, Bejar and Gata, and it is commonly 
known as ‘Gredos camomile’*. 

There have been only a few investigations on the 
components of plants belonging to the Santolina genus. 
The essental oil from the roots of S. chamaecyparisuss has 
been examined [l, 21 and acetylenic compounds have 
been reported from the roots of S. rosmarinifolia [3], S. 
pinnata [4] and S. chamaecyparisuss [5, 61. We have 
recently reported the isolation of several sesquiterpenes 
and aromatic acetylenes from the essential oil of S. 
rosmarinijXa [7]. 

In the present paper, we report the components of the 
essential oil from the aerial parts of S. oblongzlolia 

*The material was identified by Professor B. Casaseca Mena, 
from the Botany Department of Salamanca University, where a 
specimen is held (herbarium No. 20.412). 

collected at the beginning of June in the Sierra of B&jar 
(Salamanca, W. Spain). 

RESULTS AND DISCUSSION 

The steam-distilled fraction from the hexane extract of 
the air-dried and finely ground aerial parts of S. oblongi- 
folia, was first dry-chromatographed and the different 
fractions were then analysed by GC. Pure components 
were isolated by CC and the known ones, were identified 
by comparison of their R, and IR, NMR and mass spectra 
with those of authentic samples. The structural assign- 
ments of the unknown components, were made on the 
basis of spectroscopic observations. 

The oil contained 24.5 % of monoterpenoids, 13.6 % of 
sesquiterpenoid hydrocarbons and 61.0 % of oxygenated 
sesquiterpenes. The results of this systematic study of the 
essential oil are summarized in Table 1. 

Compound 11, which was named a-oplopenone, be- 
cause of its relationship with oplopenone (lo), is a viscous 
oil with [Ml+ at m/z 220 (C,SH,,O) and it showed IR 
absorptions due to a carbonyl group (1705 cm- ‘) and one 

Table 1. Constituents of the essential oil of S. oblottgifdia. 

No. Compound % 

1 a-Pinene* 1.8 
2 A’-p-Menthene* 1.6 
3 Limonene* 1.1 
4 /%Cariophillene 3.1 
5 &Farnesene 1.6 
6 d-Cadinene 3.6 
7 B-Maalliene 4.9 
8 Artemisia ketone 18.0 
9 Cariophillene oxide 2.3 

10 Oplopenone 2.7 
11 a-Oplopenone 3.6 
12 Epoxizerumbone 4.0 
13 /?-tram-Bejarol 3.1 

Ref. No. Compound % Ref. 

- 14 a-tram-Bejarol 13.1 - 
- 15 cis-Bejarol 10.0 

1; 16 1’ 18 y-Eudesmol Isofokienol Fokienol 2.0 2.5 2.3 [17,18] ch 

[ 10,l l] 19 a-Eudesmol 1.6 [17, 181 
‘;! 2o 21 /%Eudesmol Espatulenol 2.7 3.5 [17, [19,201 183 

[ 131 22 Elemol 5.4 
[14] 23 Nerolidol 2.3 # 

[y 24 25 Hydroxifokienol Herniarin 1.8 1.2 
- 

*Identified by comparison with authentic samples. 
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trisubstituted double bond (3010, 1640, 820 cm- I). The 
‘H NMR spectrum (see Experimental) and the mass 
spectra1 fragmentation pattern were very similar to those 
exhibited by 10, and agree with the proposed structure. 
This was confirmed by treatment of oplopanone [23] with 
sulphuric acid-acetic acid, which afforded a 4: 1 mixture 
of 10 and 11. 

Compounds 13-15, were all isolated as viscous oils with 
a pleasant smell resembling that of the fresh plant. They 
were chromatographically and spectroscopically very 
much alike, and showed a molecular ion [Ml+ at m/z 236 
(C15Hz40) and the same fragmentation pattern. Their IR 
spectra showed absorptions due to hydroxyl groups and 
double bonds, which were confirmed by the ‘H NMR 
spectra (see Experimental). The IR and NMR spectra were 
both very similar to those exhibited by nerolidol(23) [21]. 
The only significant differences with the ‘H NMR spec- 
trum of 23, were one additional signal due to two O- 
geminal protons and the absence of the signal due to a 
CH, group in the a-position with respect to a double 
bond. 

These spectral data, suggested that 13-15 were isomers 
and they were all related to nerolidol (23) with one O- 
bridge between C-5 and C-8. 

The fragmentation patterns agreed with the proposed 
structure (Scheme 1). 

The stereochemistry of these compounds was easily 
deduced from the ‘H NMR spectra, because in 13 and 14, 
the chemical shifts due to the C-5 and C-8 protons were 
seen at 64.35 and 4.45, respectively (J,,, = 3 Hz). This is 
evidence for a trans-configuration in 2,5_disubstituted 2,5- 
dihydrofuranes [24]. Compound 15 showed the signals 

due to the same protons, at 64.05 and 4.15, respectively, 
which is also proof for the cis-stereochemistry [24]. 

In the ‘H NMR spectrum of 13, the signal due to the 
H-6, appeared as a broad singlet at 65.20, which agrees 
with an H-5-H-6 dihedral angle of ca 80”. Thus, the H-5 
must be in a pseudoaxial position [25]. 

In 14, the signal due to the H-6 proton was seen as a 
doublet (J = 5 Hz) centred at 65.15, indicative of an 
H-5-H-6 dihedral angle of ca 40”, with the H-5 in a 
pseudo-equatorial position [25]. 

The stereochemistry at C-3 is unknown, but we suggest 
it is the same as found in (+)-nerolidol [26] because of 
their possible biogenetic relationships. 

As the ‘H NMR spectrum of 15 showed the same 
signals as 13 for the olefinic protons we have assigned to it 
the stereochemistry depicted in structure 15. 

The proposed structures for 13-15, are: trans-3,7,11- 
trimethyl-3-hydroxy-5,8-epoxidodeca-1,6,1l-triene or 
‘a-trans-bejarol’ and trans-3,7,11-trimethyl-3-hydroxy- 
5,8-epoxidodeca-1,6,11-triene or ‘fi-trans-bejarol’ for 13 
or 14 and cis-3,7,11-trimethyl-3-hydroxy-5,8- 
epoxidodeca-1,6,11-triene or ‘cis-bejarol’ for 15. 

Compounds 16 and 17, are also isomers, with [M] ’ at 
m/z 220 (C15Hz40). Their UV spectra showed absorp- 
tions at 225 and 23 1 nm, respectively, which is evidence for 
a conjugated dienic system. This was confirmed by the 
presence of IR absorption bands at 1640 and 1610 cm- ‘. 

Compound 16 was identical with fokienol isolated 
from the hexane extract of Solanum melongena [16]. 

The ‘H NMR spectrum of 17 (see Experimental) was 
very similar to that of 16. The only significant difference 
was a signal which in 16 appeared as a doublet centred at 
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m/z 151 m/z 85(100) ’ 

t 

m/z 167 m/z 69 I 

Scheme 1. 

5.10 (lH,dd, J = 17,2 Hz, H-l trans), 5.60 (lH,dt, J = 18,7 Hz, 
H-9),582(lH,dd,J= 17,10Hz,H-2),6lO(lH,d,J= lSHz,H- 
10); MS m/z (rel. int.): 220[M]+ (5), 205 [M -Me]+ (lo), 202 [M 
-H,O]+ (ll), 187 (6), 159 (15), 151 (6), 149 (23), 133 (22), 131 
(29), 119 (52), 109 (44), 107 (53), 105 (57), 93 (79), 91 (lOO), 85 (74). 

Isofokienol(l7). [aID = - 8.5” (CHCI,; c 0.65). UV 1%” nm: 
231 (E = 16.140); IR rmax cm-‘: 3500, 3070, 1640, 1610, 1170, 
1110, 990, 970, 890, 830; rH NMR (Ccl,): 6 1.28 (3H, s, Me-3), 
1.60(3H,s,Me-ll), 1.68 (3H,s,Me-7),2.20(2H,m,H-9and H-10). 
2.35 (lH, d, J = 7 Hz, H-4), 4.90. (lH, s, H-12), 5.02 (lH, dd, J 
= 10, 2 Hz, H-l cis), 5.10 (lH, br s, H-8), 5.20 (lH, dd, J = 17, 
2 Hz, H-l trans). 5.72 (lH, dt, J = 18,7 Hz, H-5), 5.95 (lH, dd, J 
= 17,lO Hz,H-2),6.15 (lH,d, J = 18 Hz,H-6);MSm/z (rel. int.): 
220 [M]’ (12), 205 (lo), 202 (ll), 189 (20), 151 (13), 136 (16), 123 
(16), 121 (22), 109 (58), 107 (51), 105 (17), 95 (30), 93 (lOO), 91 (32), 
85 (29). 

Hydroxyfokienol (24). UV AK” nm: 226 (E = 23.200); 

IR “max cm-‘: 3400,3080,1640,1610,1130,1040,980,930,890, 
795: ‘H NMR (Ccl,: 6 1.20 (6H, s, Me-3 and Me-7), 1.80 (3H, s, 
Me-11), 1.60 (3H, m, H-4-H-6), 2.30 (lH, d, J = 7 Hz, H-S), 4.80 
(lH,brs,H-12),4.90(1H,dd,J = 10,2Hz,H-1 cisk5.11 (lH,dd, 
J = 17, 2 Hz, H-l trans), 5.60 (lH, dt, J = 18, 7 Hz, H-9), 5.85 
(lH, dd, J = 17, 10 Hz, H-2), 6.10 (lH, d, J = 18 Hz, H-10); MS 
m/z (rel. int.): 238 [M]+ (14), 230 [M - HsO]+ (21), 205 [220 
-Me]+ (lo), 202 [220 - H,O]+ (14). 187 (15), 152 (23), 149 (32), 
131 (55), 119 (66), 109 (37), 107 (43), 93 (lOO), 91 (87), 85 (28). 
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