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Summary: The dihydroxyaldehyde 1, an important intermediate for the synthesis of
le-hydroxylated vitamin D derivatives via the corresponding tachysterol precursors, was
prepared from (S)-(+)-carvone (6). The seguence invoives as central step, the decarbox-
ylation and rearrangement of the epoxyglycidic acid 15, prepared from carvone oxide 7.

It is now well established that Vitamin D; (Cholecalciferol) must first undergo a
variety of metabolic hydroxylations in order to become biologically activel. OFf the known
metabolites, the central role is played by le,25-dihydroxycholecalciferol (5), which is
believed to be the hormonally active form of the vitamin and which has been the object of

considerable synthetic endeavour since its discovenyz.
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As part of a pioneering program designed to synthesize the calciferols via conver-
gent strategies3, Lythgoe and co-workers effected? an efficient preparation of the
clinically important la-hydroxycholecalciferol (4) by using the Julia's reductive
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elimination of the p-hydroxysulphones obtained from the condensation of the carbaldehyde
1 with the lithium carbanion 2. The so-obtained tachysterol; intermediate 3 was finally
converted to the desired 4 via triplet sensitized photoisomerization followed by thermal
rearrangement.

The dihydroxyaldehyde 1, which is also a key intermediate for the synthesis of §5 and
of a variety of la-hydroxylated vitamin D derivatives using this route, was originally
prepared from 5-methoxy-2-methylbenzoic acidPs® and more recently from quinic acid’. We
report here a stereospecific synthesis of 1 starting from (S)-(+)-carvone (6).
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This monoterpene is known to undergo regio- and stereospecific oxidation with alkaline
hydrogen peroxide to give the epoxyketone 7. Our synthetic strategy was to oxidatively
degrade the isopropenyl side chain of 7 at €-38 with retention of configuration, to take
advantage of the epoxide moiety in order to form the desired allylic alcohol of 1 and to
convert the keto group at C-5 into a one carbon homologous aldehyde. To effect the latter
transformation, we investigated the use of a Darzens condensationd. However, reaction of
7 with a number of a-haloesters and using a variety of bases and reaction conditions, gave
only poor yields of the desired glycidic ester. Better results were on the other hand
obtained by using the dimethylthetin anion glo, prepared from dimethyl(carboxymethylene)
sulfonium bromidell and sodium amide (11q. NHs/THF, -78°C then r.t.) which gave the
glycidic acid _9_12 in good yield (88%). Its structure was confirmed by X-ray single
crystal analysis. After conversion to the corresponding methyl ester 1313 (NaOH, Mel,
HMPA, r.t., 95% yield), the oxidative degradation of the isopropenyl side chain was
attempted by ozonolysis (to give the corresponding methyl ketone) followed by Bayer-
Villiger oxidation. Unexpected difficulties were, however, encountered in carrying out
the latter transformation, apparently because of the sensitivity of the diepoxide system
to the peracids used. These difficulties were overcome by using instead the sequence of
transformations described by Criegeeld. To this end, 10 was ozonized in the presence of
methanol (MeOH/CH:Cl:, -78°C) and the so-obtained methoxyhydroperoxide 11, acylated with
p-nitrobenzoylchloride (CH.Cl,, Py, 0°C) to give the corresponding peroxyester (12),
which underwent rearrangement to 13 in the same reaction medium (r.t. then 40°C). To
facilitate the purification, the crude product was deacetylated to _1_{1_15 (NaOMe, MeOH, 93%
overall yield from 9). Saponification (NaOH, H:0/THF, quant.yield) gave the hydroxy acid
_1_5_)16 which underwent smooth decarboxylation over copper chromitel? 4n pyridine (100°C,
90% yield) to solely give the dihydroxyaldehyde 1118. This transformation can conceivably
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occur via the epoxyaldehyde 16 which suffers base catalyzed tsomerization to 17. On the
other hand, a concerted process in which the decarboxylation takes place with simultaneous
opening of both epoxides cannot be ruled out. No epimerization at C-1 was detected.
Silylation [(t-Bu)(Me:)SiCl1, imidazole, CH.Cl., r.t., 86% yield] gave the desired product
119,
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