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Abstract: Described herein are stereocontrolled syntheses of a series of sidechain oxygenated
cholesterols for the study of binding and activation of nuclear receptors of the LXR family.
© 1998 Elsevier Science Ltd. All rights reserved.

The orphan nuclear receptor LXRo and LXRJ are activated by the naturally occurring sterols 22(R)-
hydroxyc,holcsu.rol (22(R)-HCH), 24(5)- hydroxycholesterol (24(8)-HCH), and 24(S) 25-cpoxycholesterol
f ctarnid
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biosynthesis. The flux of 24(S)-HCH, cerebrosierol, produced in the brain is imporiani io cholesteroi
homeostasis.3 24(S),25-ECH# is formed during normal cholesterol biosynthesis from squalene 2,3(S),
22(85),23-dioxide via 24(S),25-oxidolanosterol.30 Since the LXRs arc important sensors for cholesterol
metabolism, we have undertaken the study of other natural or designed tight-binding ligands. Based upon our
model for ligand binding to LXRs, we have prepared the oxysterols 1, 2 and 3 for studies of binding to and

activation of XRs.7
Since 22(R)- and 24(3)-hydroxycholesterols both bind well to and activate LXR, the synthesis and
¢valuation of 22(R),24(S)-dihydroxycholesterol (1) was of great interest. The synthetic route to 1 is summarized

in Scheme 1. Arsonium ylide § and 3f3-zerr-butyldimethylsilyloxy-bisnor-5-cholenaldehyde (4) afforded an E-

o,-enone which was epoxidized diastercoselectively (>10:1) to give 6 8 Cq-0 reductive clecavage of 6
followed by carbonyl reduction? and desilylation provided 1. Similarly, 24(S),25-epoxy-22(R)-
hodravurhalactaral P\ wne AF intasact ne a hidantata cidasrhain rnnrdinatar +0 T YR ite cunthacic ic alen
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summarized in Scheme 1. Addition of the lithium enolate of S-rert-butyl thioacetate gave a mixture of aldol
products which was separated by silica chromatography to give the (R)-f-hydroxy ester 7. This was converted to
homoallylic alcohol 8 by (1) TMS cther formation, (2) reduction of thio ester to aldehyde, (3) Wittig coupling and
(4) bis-desilylation. Diastereoselective hydroxyl-directed epoxidation!? of 8 produced the 22(R)-hydroxy

derivative of 24(S),25-epoxycholesterol (2). Finally, the synthesis of 3 was accomplished by the scquence:

(1Y nrenviharinm additionll 1o 4 to form @ with 7 1 diastercoselectivity12 ) hvdroxvl-directed enoxidationl0
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d (3) desilylation. The structure of 3 was confirmed by single crystal X-ray diffraction analysis.*

The synthetic routes outlined in Scheme 1 allow ready access to the key oxysterols 1 - 3. The binding and
functional analyses of thcse compounds with LXR receptors are discussed elsewhere,” but in summary, 1, 2 and
3 cach bind to the ligand binding domain of LXRa and LXRB with Ky values of ca. 1 uM. Remarkably,
although they bound well, none of these sidechain oxygenated sterols were capable of functional activation of
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