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Maslinic acid was obtained from olive-pressing residues, and several derivatives were formed. Rearrangements of
2-tosyloxy-derivatives of methyl maslinate made out by acetolysis. The main product of these rearrangements con-
tained a cyclopentanic A-ring as a result of a concerted 2(3) - 4-abeo rearrangement process. Experimental and the-
oretical (GIAO, B3LYP/6-31G*//MM+) '3C NMR chemical shifts for 20 compounds are given.

Triterpenes are a large family of pentacyclic compoundsand19 (5%). Product®, and3 were identified as the previously
obtained biosynthetically by cyclization reactions from squa-obtained compounds methy-2cetyl maslinate and methy3-3
lene? Several of these natural products possess biological andcetylmaslinate respectively. The rearrangement proposed in Fig.
pharmacological activitie%,including possible anti-HIV 4 could explain the formation of these products from the acetoly-
activity.* The oleanolic (B-hydroxy-12-oleanen-28-oic acid)  sis of tosyloxy derivatived). Given therans-periplanar arrange-

and maslinic (&,3B-dihydroxy-12-oleanen-28-oic acfd) ment of the tosyloxy group at C-2 and the C-3/C-4 bond, a
acids belong to this class of natural products and are widelgoncerted rearrangement process might have led to the migration
found in naturé. These triterpenoid acids occur, in large of bonds C-3/C-4 to C-2/C-4, to produce compolifihathway
amounts, in the solid waste from olive-oil pressirand our  a). The stereochemistry at C-2 was assigned by comparison of the
group has developed a procedure for their isolation from thesexperimental coupling constants of H-2 with C-1 protdn.Z

solid waste. Recently, an efficient method to determine and 10.6Hz) and the values calculated for the two configurations
hydroxy pentacyclic triterpene acids (HPTAS) in vegetal oils,at C-2. The &)-epimer was more stablE£72.0 kcal/mol) and

has been developédvioreover, it has been shown that virgin had coupling constant valued,f;, 7.2 andJyg , 10.5Hz) in

olive oil contains similar amounts of oleanolic and maslinic accordance with experimental values, whereas the values of the
acids, together with traces of ursolic acid. The HPTA concenconstants for the -epimer £,=73.3 kcal/mol) were markedly
tration is a better-quality index for olive oil than are other different (calculated values,, ,, 1.2 andl, ., 8.9). Therefore,
indexes such as the variety or the maturity of the olive#ruit. compoundl7 was methyl Anec3a-formyi-12-oleanen-28-oate.

In a previous work, several derivatives were semi-  The possible influence of the functional groups and the
synthesized, mainly from oleanolic acid, and various stereochemistry of the A-ring on the rearrangement of these
rearrangements were examined out in the A-ring of this acidpentacyclic triterpenes was checked by solvolysing the 2
yielding diverse 3(4)- 5-abeoproducts. In the present paper, tosyl 3-keto derivative8 under the same conditions as
a wide range of derivatives from the maslinic acid A-ring havedescribed for6 to give 10 (5%), 11 (20%), 12 (35%), 20
been obtained, for which pharmacological properties arq20%), and21 (5%). As can be seen, in this case an A-ring-
being tested. Moreover, solvolysis reactions with the 2-tosylcontracted compound similar to the aldehyde protidgire-
derivatives of this acid have been performed, to give a higRjiously obtained by A-ring contraction frofndid not appear.
yield of an aldehyde, from a 2(3) 4-abeorearrangement. Because of the presence of the ketone group on C-3, the
The C-3 substituent effects on this rearrangement have a'S@'ea around this carbon was flattened; no gcams.perima_
been studied. Finally, the calculaté®C NMR shifts have  nar disposition was available between the leaving group at C-
been compared with the experimental ones. 2 and the C-3/C-4 bond, and thus the concerted rearrangement

Several derivatives of methyl maslinaty (vere obtained  did not occur.
using typical reaction procedures (Fig. 1). Some of these deriv- |n order to obtain A-ring-contracted oleanene compounds
atives of methyl maslinate, which contained good leavingyith different functionality in the cyclopentanic A-ring, we
groups in the A-ring of the oleanene skeleton, were used foprepared a@-ethenyl derivative from the aldehyde compound
several rearrangements described below. We also used Jong$?) previously formed at high yield. Produtt was treated
reagent to oxidise the hydroxyl group at C-3in compdltwd  yjth methyltriphenylphosphonium bromide arscbutyl-
obtain the 3-oxoderivativel. In a similar manner, the hydroxyl jithjum, and the ethylene derivati®® was formed (Figure 7).
group at C-2 in compourgiwas oxidised to obtain 2-oxoderiv-  cgjculations for compounds-15and17-22 have been per-
ative12. To obtain oleanene derivatives, including small carbonsgrmed by molecular mechanics optimisations, which have
chains in the A-ring, the oxoderivativé$ and12were treated  pheen shown to give good geometries. These were followed by
with triphenylmethylphosphonium bromide arsiebutyl- gingle-point evaluations at the B3LYP/6-31G* theoretical
lithium under the Wittig reaction conditions. The Wittig reac- |evel that yields accurate densities. With this methodology, the
tion with the 3-oxoderivativel() yielded productd0, 13and  13c NMR chemical shifts were calculated, and the numerical
14. Compoundl0, previously obtained from the oxidation of resyjts are presented in Tables 1 and 2, in comparison with the
methyl maslinate, was a side product of this reaction. experimental values. Both theoretical and experimental data

Product6 was treated with ACOK/ACOH for 30 min under gy in good agreement. The largest deviations are observed for
reflux to obtain2 (25%),3 (15%),16 (5%), 17 (45%),18 (5%)  the carbonyl carbons (C-28) with deviations up to 16 ppm.
However, thed, values for methyl groups, within the high
* To receive any correspondence. e-mail:agarcia@ugr.es field region, match better with deviations < 3 ppm.
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Product Ry Ra
number
1 OH OH
2 OAc OH
3 OH OAc
4 OAc OAc
5 OMs OMs
6 OTs OH
7 OTs OTs 10
8 OTs =
9 -O-C(S)-O-

Structure of the different compounds studied together with a schematic reaction path
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