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Abstract-The terpene fraction from the leaves of Ofea europaea has been shown to contain the known oleanohc 
and maslmlc acids, together with oleanane hydroxy acids which have never been found before m nature. 

INTRODUCTION 
VERY recently, we reported’ that oleanolic acid (la) is practically the only detectable triter- 
pene of olive husks. Maslinic acid (lb), earlier reported’ as a second triterpene of the husks, 
was In fact proved to be an artefact arIsing from oleanolic acid itself, possibly via microbio- 
logical hydroxylation occurring during the ageing of the husks. Since maslmic acid has 
also been isolated from other natural sources3 where its formation from oleanolic acid 
seemed unlikely, we extended our chemical study to the leaves of Olea europaea in order 
to check the presence of maslinic acid in other organs of the plant. 

RESULTS 

The leaves, collected in the summer from different plants, were dried at room tempera- 
ture* and then exhaustively extracted with both cold hexane and cold acetone. Hexane 
afforded a large fraction (5%) consisting of fats which was not further considered. The ace- 
tone extract (2%) was instead submitted to several chromatographic fractlonations which 
gave more fats and waxes together with two terpene fractions mainly consisting of oleano- 
lit acid (la) and of maslinic acid (lb) respectively. 

The crude maslinic acid (lb), purified through chromatography and crystallization from 
MeOH, gave the pure product m.p. 267-70”, [LX],, + 40”, identical with authentic material. 
Evaporation of the mother liquors of crystalhzatlon of lb, followed by treatment of the 
resulting solid with ethereal diazomethane, afforded an oil whose NMR examination evi- 
denced the marked enrichment of a second substance. Crystallization of the mixture from 
hexane afforded a solid m.p. 183-7”, [LX]~ - 28” C3 1H5004, isomeric with methyl mas- 
linate (1~). The NMR spectrum differed from that of lc by the lack of any proton signal 
and, moreover, exhibIted resonance of the carbomethoxyl protons at 219 Hz, slightly 
shifted downfield in comparison with the resonance of the same protons in the spectrum 

* A check on fresh leaves led to comparable results, though the experlmental operations became more difficult 
owing to appreciable quantities ofhydiophlhc substances soiubilized by water-acetone mixtures 
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of lc. Elemental composltion and spectral features suggested the structure 2c, m which 

the double bond IS located at the A ’ 3(1 ‘I tetrasubstltuted position. thus also accountmg 
for the shift of the carbomethoxyl resonance 

R~&f$JooR ;:“‘. 
(la) R R” = H R’= Oti I I 

(lb) R=H R’R”=OH > I 
(ICI R=Me R’R”=OH 1 1 
(Id) A=Me,R’=OH,R”=H 

(20) R,R”=H, R= OH 

(Zb) R=H R’ R”:OH 1 2 
(2~) R=Me,A’,R”=OH 

(2dl R=Me, R’=OAc,R”=H 

We have called this substance methyl ci-mashnate. m analogy with c)-amy& b hlch has 
the same tetrasubstltuted double bond The posslblllty that 2c 1s an artefact, formed from 
Ic through acid catalysed lsomerlzatlon occurring m the lsolatlon procedure. seems to be 
unlIkeIT, Oleanohc acid (la) IS m fact knowni not to undergo the acid catalysed IsomerlTa- 
tlon A - -+ A’3’1x), owing to the much f&ster reverstble formation of the correspondmg 
hydroxy lactone. In addltlon, as far as we are aware, such 1somerlzatlons even m the /II- 
amyrm series have been accompllshed only m very few cases” and then under strongly ~CI- 
dlc condltlons 

The assignment of the structure 2c, based on spectroscopic cvldcncc. was then confirmed 

by converslon of methyl maslmate (1~) mto 2c according to the procedure used bq Ruzlcka 
rt ~1.’ for J-amyrm. Methyl n&mate was m fact acetylated and then rcfluxed wtth ScOI, 
m acetlc acid to afford the A1’.‘3(‘8) conjugate dlene. Dtrect hydrogenation of this latter 
on a prercduced PtO, catalyst. followed by alkalme hydrolysl$ and re-esterllicatlon of the 

carboxyl group, then led to a product m p 181--4.. [Y.],, --26 . Identical with the natural 
sample 

Oleanohc acid (la), the second substance m the acetone extract. after crystalllzatlon 

from MeOH, has m.p. 307.-9 , [Y]~ +78 and was ldentlcal with authentic material A 
check on the mother hquors of crystallization of la also showed the enrichment of a 
second substance, then isolated by further crystalhzatlon from hexane The substance 
melted over a wide range and was therefore acetylated and e\terlficd. thus bemg character- 
lzed as the correspondmg acetoxy methyl ester m.p. 237 9 . [YJ, - 65 The close sum- 
larlty of Its spectral characterlstlcs;-- mainly the NMR spectrum-- with those of 2c unmedl- 
ately suggested structure 2d* , subsequently confirmed by comparison \+lth authentic 2d 
obtamed from oleanohc acid (la) as above described for (2b) 
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These results show that, in the leaves of Olea europaea, maslmic acid exists as such and 
may be considered a true metabolite; on the other hand, m the fruits of the same plant, 
it is only formed during the agemg of the husks. Its mode of formation m the husks appears 
still to be an open question, though the hydroxylation is probably accomplished by a cellu- 
lar enzyme rather than by a microbial system 

EXPERIMENTAL 

General experimental procedures have been reported elsewhere 1 
Extractors of the leaves Powdered dry leaves (800 g) were contmuously extracted wtth cold hexane for 8 hr 

and with cold acetone for addtttonal 5 hr The reddish yellow acetone extract was concentrated, HCl-washed 
sthca-gel (10 g) added and this was evaporated to dryness The solid residue was then put onto a column filled 
wtth HCi-washed sthca-gel(53Og) Elutton wtth C,H, (5 1) afforded a mrxture (10 g) conststmg of fats and waxes 
(NMR, GLC), further elutton wrth Et20 (2 1) gave a second fraction (6 g) which was treated with 2 N NaOH 
aq (5 x 100 ml) Actddicatron of the combined aq layers with cone H,SOI then afforded a brown waxy mixture 
(3 g) which, chromatographed on HCI-washed sthca-gel, gave three fractrons (A) (0 9 g, C&-Et,0 9 1) constst- 
mg of fats and waxes, (B) (1 5 g, C,H,-Et?0 3 2). (C) (06 g. Et,O) 

Oleanolrc actd (la) and aceto.xy ester (2d) Fraction (B) was reabsorbed on HCI-washed sthca-gel (40 g) C,H,- 
Et10 (4 I) eluted oleanohc acid (la) (I 2 g) m p 30779’ (from MeOH), [a]n + 78” (c 1 2). tdent:cal with authentic 
material Crystalhzatton from hexane of the mother liquors of la gave a solid melting 288-302” which was treated 
with ethereal CH,N, and then directly acetylated (Ac,GPy overmght) to gave the pure acetoxy ester 2d m p 
237-9’ (from MeOH), [m], - 6Y (Z i), (Fomd C, 77 i5, % i0 17, C,,H 5Z04 requires C. 77 29, H, 10 22%j, 

6 3 65 (-COOMe, s partially overlappmg 3-H signal) 
Maslmc aad (lb) and methyl d-maslmate (2~) Fractton (C), reabsorbed on HCl-washed sthca-gel (20 .g) elutmg 

with C6H,-Et,0 (7 3), gave maslmtc acid (lb) (320 mg), m p 267-70” (from MeOH), [r]o +40” (c 0 9), identical 
with an authentic sample The mother liquors of crystalhzatton of lb, treated with ethereal CH2NI and chroma- 
tographed on sthca-gel (eluent C,H,-Et20 4 I), gave the dthydroxy ester (2~) m p 183-7” (from hexane). [r]u 
-28” (cZj,(Found C, 7637,H, iO4i CsIH 5004 req-unes C, 7650, H, i0 360,$, P,,, 3350, 34% cm- ‘, S 365 

(-COOMe, s, partially overlappmg 2-H and 3-H signals) 
Par& synthesu of2c Methyl maslmate (lc) (300 mg) was treated with Ac,O m anhydrous pyrtdme overnight 

and the product was directly dtssolved m HOAc (10 ml), SeO, (60 mg) added and refluxed for 3 days Work 
up of the reaction mixture gave an or1 (I,,,,, et’” 250 nm)’ directly submttted to catalytic hydrogenation (PtO, cata- 
lyst m MeCOOH) for 2 hr Alkahne hydrolyses (KOH m MeOH 10%) of the product, followed by treatment 
with ethereal CH,N,, afforded a brown 011 whtch was chromatographed on s&a-gel Elutton with C,H,-Et,0 
(4 1) gave a solid (1 IO mg) m p 182-4” (from hexane), fr],, -26” identical with natural 2c 

Partral synthesrs of2d Methyl oleanolate (Id) was acetylated and the product submitted to the same sequence 
of reactions described for the preparation of 2c Purtficatton of the final product, by crystalbzatton from MeOH, 
gave the pure 2d m p 237-9”, [~]n - 65”, identical with the natural compound 
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