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Abstract: The o-cyclocitral derivatives § and 10 are accessible in homochiral form via

an auxiliary-based sequence using the heterodiene cycloaddition of a 2-methylene-4,5-

diaryl-1,3-dioxolane 1 to 2-formyl-4,4-dimethyl-2-cyclohexen-1-one 2 as the key step.

© 1997 Elsevier Science Ltd.
The conjugate addition of an acetic ester enolate to an o,B-unsaturated carbonyl function is a useful synthetic
manoeuvre, and we recently described an auxiliary-based variant of this process utilising as the key step the
diastereoselective heterodiene cycloaddition of a formyl-activated enone to a C2-symmetric ketene acetal derived
from a homochiral 1,2-diarylethane-1,2-diol.! The major cycloadduct can be isolated and transformed into the
conjugate addition product with simultaneous release of the auxiliary diol, which can be recycled. Herein we
describe the application of such a sequence (Scheme 1) to the preparation of some functionalised o-cyclocitral
derivatives, which we required in connection with the synthesis of various terpenoids.
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SCHEME 1 Reagents: i, see Table 1; ii, L-Selectride®, THF, then H20 (77%); iii, NaOMe, MeOH (68%).

The bis(o-tolyl) system 1a was the most effective of three ketene acetals examined (Table 12), the diol 6a
being available in both enantiomeric forms! and giving crystalline intermediates throughout the sequence. Thus,
stirring a tetrahydrofuran (THF) solution of the dioxolane 1a! and an equivalent of the aldehyde 23 for 34 days
at room temperature, followed by evaporation and flash chromatography, gave the mixed cycloadducts 3a and
4a in >85% yield; crystallisation from ether gave a single diastereoisomer 3a. The ketene acetals 1b and 1c were
more selective than 1a, but they were less easily prepared and crystallisation of their adducts was not efficient.
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Entry Ketene Scale Ro?ctiop Total yield Major Ratio Isolated yileld
acetal mmol Temp.'C Timeh 3+4 (%) product 3:4 of 3 (%)
1 1a 7 20 96 86 3a 33:1 55
2 1a 27 20 65 89 3a 34:1 57
3 1a 7 -28 96 44 3a 45:1 24
4 1ib 04 20 96 70 3b 46:1 9
5 ent-1c 0.03 0 72 42 ent3c  55:1t ~

1 Ratio refers to ent-3c : ent-4¢; the major product was not isolated in this case.
TABLE 1.2 CYCLOADDITIONS OF KETENE ACETALS 1 TO THE ALDEHYDE 2

Reduction of the cycloadduct 3a gave an epimeric mixture of alcohols 8a, which readily rearranged to the

ester 9a (Scheme 2). The latter was converted into the ester—aldehyde 5 or the lactone 10 vig transesterification
or reduction respectively, with concomitant release of the auxiliary diol (S,5)-6a (recovery 70-95%) with an
optical purity better than 98% [as indicated by 300 MHz 'H NMR analysis in the presence of Pr(hfc)s!].

iii

SCHEME 2 (0Tol = 2-MeCsHa) Reagents: i, L-Selectride®, THF (70%); ii, p-TsOH, CH2Cl2
(75%); iii, NaBH(OACc)3, PhMe, 80 °C, 40 min, then aq. HCI, 20 °C, 2 d (80%).

The development and application of the above and analogous sequences will be described in due course.
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