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Abstract--Three new secoiridoids have been isolated from the leaves of Olea europaea along with the previously 
reported. The compounds were identified by spectral means. 

I N T R O D U C T I O N  

Olea europaea L. contains the secoiridoid glucoside, 
oleuropein (1) [-1-3] and its demethyl derivative, de- 
methyloleuropein (la) [4]. 

Both substances stimulate oviposition of Dacus oleae 
(Gmel.), an insect which infests Mediterranean olive crops 
[-4, 5]. The water hydrolysate of oleuropein, mainly 
constituted of the aglycone, shows the same activity, 
whilst chloroform extracts of the hydrolysate are more 
active [6, 7]. It is noteworthy that degradation products 
from the hydrolysis of oleuropein inhibit oviposition of  D. 
oleae and this fact is attributable to the formation of 3,4- 
dihydroxy-fl-phenylethanol ['6, 7]. 

As a part of our studies of the natural substances active 
on the environmental behaviour of  D. oleae, we have re- 
examined the constituents of the extracts from olive 
leaves, and have isolated the new secoiridoids 2 and 3, the 
oleoside 10 and ligstroside (9), a constituent frequently 
isolated from other oleacea species [8, 9]. 

R E S U L T S  A N D  D I S C U S S I O N  

The methanol extractable material of olive leaves was 
taken up with water and acetone, and successively ex- 
tracted with n-pentane, chloroform and ethyl acetate. 
Column chromatography of the chloroform fraction gave 
a mixture of two products ( l  and 3) in the ratio 1 : 7 
(HPLC and 1H NMR), which were separated from each 
other by medium pressure column chromatography 
(checking the purity of the fractions by HPLC analysis). 
Compounds 2 and 3 were isolated as viscous liquids which 
gave a positive ferric chloride test. Several derivatives of 2 
and 3, i.e. 2,4-dinitrophenylhydrazones, condensation 
products with dimedone, thiosemicarbazones, which were 
easily obtained under standard conditions, were also non- 
crystalline. 

The IR spectra (CHCIa) of compounds 2 and 3 were 
consistent with the presence in both compounds of an 
aldehydic group (2830, 1730 cm-  l), carbonyl groups and 
double bonds (1670-1720cm-1), and an aromatic ring 
(1630cm-~). Their UV spectra L"l-]MeOHmax nm (log e): 280 
(3.5) and 230 nm (4.1)] were identical as were their El- 

mass spectra [m/z 378 [M] + (5 %), 346 [M - M e O H ]  + 
(6%) and 136 (base peak)]. 

Both compounds contained a 3,4-dihydroxyphenyl- 
ethanol fragment and a carbomethoxy group on an enol 
ether double bond as in the case of oleuropein (1), and, as 
shown by the ~H and 13C NMR spectra (Tables 1 and 2), 
one methyl group on an oxygen-bearing secondary 
carbon. 

Spin decoupling experiments established the carbon 
sequence of compound 2. Thus on irradiation at/i9.61, the 
signal at ,~2.62 was mainly affected, while irradiation at 
fi4.18 modified the signals at fi 1.56 and ~2.62, indicating 
the fragment Me-CH--CH-CHO. Coupling between the 

I 
O 

R 1 4, 2, 1, 

~ ° ~  0 

O-Glu 

R 1 R ~ 

1 OH Me 

l a  OH H 

9 H Me 

H O l y  

n l l ~ o  

OHC~ Me~JO~ 

HO 

HO 

OHC" , , ~ / ,  
H Me 

*Part of this work has been presented at the II Meeting on 
Dacus oleae, Perugia, March 1982. 
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applied to FID’s to optimize resolution (RE = 0.1, AF = 0.4). 

TLC: silica gel GF2s4 (Merck), spots visualized either under UV 

light (254 nm) or by spraying with HzS04 followed by heating; 

HPLC: Hibar Lichrosorb Si60 (Merck) 10pm column (25 

x 0.4 cm stainless steel), CHCl,-n-hexane-MeOH-HCO,H 
(60:40:2: l), flow rate 1.5 ml/min, pressure 33 kg/cm’, UV 

absorption at 254 nm; EIMS: 70 eV. Plant material was collected 

by one of us (L. V.) in a private estate on Pistoia hills (Italy) in 

January 1982 of the quality Leccino, Moraiolo, Frantoio. 

Isolation of2 and 3. Fresh leaves (2.0 kg) were macerated in 5 1. 
of MeOH for a week, at room temp. The solvent was evaporated 

under vacuum, and the residue taken up with 5OOml of 
Me&O-H,0 (1: 1). The aq. mixture was successively extracted 

with n-pentane, CHC13 and EtOAc. After solvent evaporation, 

the extracts weighed 36.0 g (n-pentane), 27.1 g (CHClo) and 11.2 g 
(EtOAc). The viscous CHC& extract (1.5 g) was submitted to CC 

using 50 g silica gel 60 (Merck, 70-230 mesh) and eluting with 
400ml CHC13 followed by 5OOml CHC13-MeOH (49: 1). 

Combined fractions gave 402 mg of 2 and 3 which was re- 

chromatographed on a pre-packed Lobar Si 60 column (Merck, 

24cmxlcm i.d.) eluting with CHCls-n-hexane- 

MeOH-HC02H (55:45: 1.5: 1, 2 kg/cm’), to give 30mg 2 and 

345 mg 3. Sccoiridoid 2 showed: [a]‘6 -44.0” (c 0.72; CHCI,); 

PI 222 = -260000 (MeOH); IRvgc13cm-‘: 2830, 1730, 

172&1670, 1630; UV A&OH nm (log E): 280 (3.5), 230 (4.1); MS 

m/z (rel. int.): 378 [M] + (5), 346 (6), 243 (3), 225 (6), 211 (6), 196 (5), 

136 (100). Secoiridoid 3 showed the same IR, UV and mass 
spectra as 2; [a]g + 35.7” (c 0.70; CHC19); [f?]242 = +42000, 

[Blzls = - 140000 (MeOH). 

Acid hydrolysis ofoleuropein (1) was carried out as described in 

ref. [l]. Oleuropein (507 mg) was treated with 1 M HzS04 (5 ml); 

dioxane (1 ml) was added to dissolve the sample and the mixture 

left at room temp. for 3 days. After this period, the dioxane was 
evaporated under vacuum, NaHCOJ was added and the soln was 
extracted with EtOAc. The aq. phase was treated with 1 M HCI, 

then extracted with CHC& (5 x 5 ml). After drying and solvent 

evaporation, 90 mg of crude elenolic acid were obtained. The 

crude acid was chromatographed on silica gel (10 g) eluting with 

CHCls-iso-PrOH (49 : 1) + 1% HCOOH (TLC were run in the 

same eluent x 3), and the acid-enriched fractions (48 mg) purified 
on silica gel (10 g) eluting with CHCl,-iso-PrOH (99 : 1) + 1% 
HCOOH, to give 16 mg elenolic acid (4). Oil, UVle* nm 

(log E): 237 (3.94); [0] 222 = -200000 (MeOH); ‘HNMR see 
Table 1. 

On treatment of 4 with ethereal CH2NZ, the methyl ester S was 

obtained. IR vzc’3 cm -I: 1760,1710,1630; UV 2%” nm: 234; 
‘H NMR: see Table 1. 

isolation ofoleuropein (l), ligstroside (9), oleoside (10) and 3,4- 
dihydroxy+phenylethanol (8)f rom the acetate extract. The crude 
acetate extract (6.86 g) was separated by CC using 200 g silica gel 

and eluting with 1 1. of CHCls-MeOH (9: l), then with 400 ml 

CHCX-MeOH (4: 1). Combined fractions gave 5.9 g oleuropein 

(1): spectral data identical to those reported in the lit. [2,3]. The 
first fractions of this chromatography (720 mg) were rechromato- 

graphed using 5Og silica gel and eluting with 900ml 

CHC&MeOH (99: l), then with 400 ml of CHCI,-MeOH (9: 1). 

Combined fractions gave 147 mg 3,4_dihydroxy+phenylethanol 

(8) as the less polar compound, 50 mg oleoside (lo), and 120 mg 

ligstroside (9). Compounds 9 and 8 showed the same spectral data 

as reported in the literature. Compound 10 showed [a]:: - 121.0 
(c 1; MeOH); IRvzicm-‘: 3400, 1724, 1705, 1635; 

UV AK* nm (log E): 233 (3.89); ‘H NMR (DMSO-ds): 6 7.24 (H- 

3, s), 5.82 [H-8, q (br) 81, 5.54 [H - 1, s (br)], 3.48 (COOMe, s), 

3.38 (COOMe, s), 2.28 (H-6a, dd, 14, 4), 2.12 (H-6b, dd, 14, lo), 

1.26 [H-10,d (br), 83; MS m/z (rel. int.): 238 (39), 224 (29), 196 (35), 

178 (lOO), 165 (98), 151 (31). 

Acetylation of oleoside (10). Compound 10 (10mg) was 

treated with Ac10 (0.5 ml) and CSHSN (0.5 ml) overnight at 

room temp. The reaction mixture was poured into ice-water and 

extracted several times with CH&. The crude product was 
purified by prep. TLC (0.25 mm, double’ developed with 

petrol-EtOAc, 1: 1) and crystallized from EtOAc-petrol (4: l), 

mp 117-l 18” (lit. 114.5116” [2,3]); [a]:: - 162” (c 0.45; CHCIS) 

(lit. - 163.4” [2, 33). 
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