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Abstract: 4,4-Dimethyl-5a-cholesta-8,14,24-trien-38-ol, a sterol of current biological interest, has been
synthesized in six steps from 3B-acetoxy-4,4-dimethyl-5a-cholest-8(14)-en-15-one.
© 1998 Published by Elsevier Science Ltd. All rights reserved.

4,4-Dimethyl-5a-cholesta-8,14,24-trien-3p-ol, (I) is a product of the enzymatic 14a-demethylation of
lanosterol.! Interest in I has been very considerably stimulated by reports that it activates meiosis in
mammalian eggs,? that its formation from lanosterol in the rat ovary is under hormonal control,? and that it
is a positive regulator of the nuclear orphan receptor LXRa.4
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The availability of authentic I of known structure and high purity is critical to the pursuit of studies of
these matters. The chemical synthesis of I requires the introduction of (1) the 4,4-dimethyl functionality,
(2) the A814 diene system, and (3) the A24 olefinic bond. Variations in the order of introduction of these
functionalities could be employed. However, consideration of readily available starting materials, e.g.
cholesterol (readily available in high purity at relatively low cost) and ergosterol or various plant sterols
(more costly and more difficult to obtain in a high state of purity) suggest synthetic routes in which the 4,4-
dimethyl functionality is introduced first. Following this, a variety of approaches can be envisioned to
permit introduction of the A8.14 and A24 olefinic systems.

In 1989, Dolle et al.5 reported an eleven-step synthesis of I from the benzoate ester of 3p-hydroxy-4,4-
dimethylergosta-8(14),22-dien-15-one. Their approach involved generation of the corresponding C-22
aldehyde by ozonolysis, elaboration of the desired Cg side chain with oxygen functions at C-22 and C-24,
removal of the oxygen functionality at C-22, introduction of the A8.14 diene system in the sterol nucleus,
and finally, generation of the A24 double bond from the trifluoroacetate derivative of a A8.14.24-

hydroxysterol. Whereas many intermediates were not isolated and characterized and the melting point of I
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was less than that reported herein, the overall synthesis was reported to proceed in high yield (~53%) from
the 4,4-dimethyl-A8(14)-15-ketosteryl derivative of ergosterol.

We now report an alternative, relatively simple, six-step synthesis of I from 3B-acetoxy-4,4-dimethyl-
Sa-cholest-8(14)-en-15-oneb2 (II) (Figure 1). A key step in the overall synthesis takes advantage of the
highly efficient and specific oxidation of the saturated side chain of 3p-acetoxy-Sa-cholest-8(14)-en-15-one
with a mixture of trifluoroacetic anhydride, hydrogen peroxide, and sulfuric acid to give the Cp4 synthon,
3p-acetoxy-24-hydroxy-5a-chol-8(14)-en-15-one.7-8 Oxidation of II under these conditions provided the
4,4-dimethyl-A8(14)-15-keto-24-hydroxysteroid ITI% in notably high yield (74%). Swern oxidation of III
gave, in 90% yield, the 24-aldehyde IV!0 which, upon Wittig olefination for construction of the A24 side
chain produced the A8(14).24.15-ketosteroid V!! in 75% yield. Borohydride reduction of V gave, after
MPLC on silica gel, the 158-hydroxysteroid VI!2 (81% yield) which, upon treatment with acid and MPLC
on silica gel, provided the A8.14.24 steryl acetate VII in 85% yield.!3 Finally, saponification of VII under
standard conditions gave the A8.14.24 free sterol 1142 (100% yield).!5
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Figure 1. Conversion of 3B-acetoxy-4,4-dimethyl-5a-cholest-8(14)-en-15-one (II) to 4,4-dimethyl-
Sa-cholesta-8,14,24-trien-3p-ol (I): (a) (CF3CO0)20, HyO2, H3804, -2 °C; NayS03, K2COs; (b) oxalyl
chloride, dimethylsulfoxide, CH2Cly, —50 °C, 1 h; Et3N, 25 °C, 5 min; (c) isopropyltriphenylphosphonium
iodide, butyllithium, THF, 0 °C, 2 h; (d) NaBH4, EtOH, 25 °C; (e¢) H2SO4 (cat.), CHCl3, 25 °C, 5 min; (f)
KOH, EtOH, 70 °C, 2 h.
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It should be noted that this synthetic approach provides the basis for a relatively simple synthesis of
isotopically substituted I in which the isotopic label is introduced via a suitably labeled Wittig reagent
at a late stage in the synthesis of I.



