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Title compound was efficlently prepared taking advantage o4 a stereoselective
hydrnide shigt duning the reaction between the Grignand reagent denived from
ethoxyacetylene and an epoxide. The solvent was found Zo have a crucial rofe

in this and nelated neactions.

Epoxides react in a versatile manner with organometallics, producing depending upon the
nature of the reagents and the conditions used, alcohols 3 resulting from nucleophilic ring
opening or rearranged alcohols 5 arising from the attack of the organometallics on an interme-—

diary carbonyl compound &4 (Scheme 1).
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The first typeof reaction is not clearly reported in the case of Grignard reagents.

4a in 1902 had mainly obtained the corresponding halohydrins if the reactions were con-

4b,b4e

Blaise
ducted in ether at room temperature ; and later, Grignard found that an exothermic reac-
tion takes place on distillation of ether, producing the rearranged alcohols 5. In several ins-
tances depending upon the nature of the reagent and the conditions used, different ratio of the
halohydrins and the two alcohols 3 and 5 are obtained.

Recently, Koreeda > has described that the reaction of isoamylmagnesium bromide in THF with the
epoxide la derived from pregnenolone produced a rearranged alcohol 5a and interestingly found
that a 1007 stereoselective hydride shift occurred during that transformationm (Scheme 2).

We were interested to use such reaction for the synthesis of 20S isolanosterol, an unnatural

compound needed for comparison purposes in our work related to sterol biosynthesis.
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The strategy planned for its preparation required the degradation of the lanosterol side chain
till the carbon C-20 in order to destroy the chiral center and then the stereoselective buil-
ding of the same side chain but possessing now the unnatural 20S stereochemistry,

In relation with Koreeda's work 2 on cholesterol and our own results reported herein, we
decided to use as the key step the reaction of Grignard reagent on the epoxide 8 derived from
lanosterol.

The one step introduction of the C5 carbon chain from isopentenyl magnesium bromide was not
attempted since this ambident nucleophile is known 6 to react with carbonyl compounds through

its more substituted carbon atom,
We decided therefore to complete the side chain stepwise, using ethoxyethynyl magnegium bromide

first and later isopropylidene triphenyl phosphorane. Thus the ketone 6 (Scheme 3) available from
lanoster6l in three steps / (21% overall yield) was stereoselectively transformed to the epoxide
8 using a set of reactions already described in our laboratory 8 and known to preclude an equi-
librium between the ketone and its enolate (especially its C17-Cpq one). Reaction of methylsele-
nomethyllithium 8 (1.8eq/THF/-78°/4h) with the ketone 6 followed by formation of the B-hydroxy-
selenonium salt (CH3OSOZF,1.5eq/ether,0° to 20°,2hr) and its reaction with base (aq.KOH/ether,
20°,14hr) affords the desired epoxide 8 in 607 overall yield. However, we were unable to obtain
the desired alcohol 10 when reacting ethoxyethynyl magnesium bromide 9 with the epoxide 8 under
the conditions described by Koreeda (THF,80°,4h). We therefore decided to look in a more detai-
led manner to that reaction, to use as a model the readily available epoxide !a derived from
pregnenolone and to repeat the work of Koreeda 7.

The yield of the expected alcohol 5a was rather low (207) when we reactedsisoamyl magnesium bro-
mide in THF (0°,0.25hr;20°,0.25hr;80°,4h) several unidentified compounds being formed.

We planned to perform the reaction in two discrete steps and to synthesize first the 20R aldehyde
4a, the hypothetical intermediate in the previous reaction. We were disappointed since a mixture

of the two isomeric compounds 20R/20S (Scheme 3) was formed whatever the conditions used 5,

SCHEME 3
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[EF3.ELZO/CH7C12, -78°, -40°, 20°, respectively 697, 70%, 757 overall yield of 4a (20R/20S, 70/30, 64/36, 62/38)
BF3.Et,0/Benzene,5°,727 (47/53) BFB.ELZO/ether, 20°,597 (65/35) ;BFB.ECZO/THF,ZEV, 70%51/49), MgBra/ether,-40°

to0°, 607 (70/30) ; 0° to 20°,77Z (80/20)].
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However, no reaction was observed if the reaction is conducted in THF at 20°, but a 657 yield of
the corresponding bromohydrin is formed under forced conditioms (80°,18h).

These last results were particularly instructive since they show the crucial role of the solvent
in controling the reaction of magnesium salt with epoxides. This observation led us to perform
the reaction between the epoxide la and Grignard reagents in ether at 20° instead of in THF at
reflux. The results were encouraging especially if an ether/benzene mixture (3/1) was used (20°,
1h) (Scheme 2). The later conditions, which were in fact the ones originally used in Koreeda's
laboratory 10%ere found to be generallOband suitable forthe synthesis of the acetylenic alcohol

10 (Scheme 2). The synthesis of 20S isolanosterol from that stage was achieved as follows

(Scheme 4).
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a) LiCHzSeCH3, 1.8eq/THF,~78°, &4h, 75% yield ; b) 1° CH;080,F, 1.5eq/ether, 0° then 20°, Zh, 2° KOH/ether, 20°, l&h,

797 yield ; c) Et0O-C=C-MgBr, 2.7eq/ether-benzenme 3-1, 20°, 1h, 67% yield ; d) LiAth, 4eq/ether, 20°, Ih ;

e) H,80, 2M/ether, 20°, 2h, 62% yield from 20 ; f) H2/Pd BaS0,/ethylacetate, 20°, 20 min., 81% yield ; g) P¢3=C:gg:§’
13eq/THF, -78°, 0.5h them 20°, 1.5h, 74% yield ; h) P.T.S.A., catalytic amounts/CH,Cl,-MeOH 1-1, 20°, 2h, 93% yield.

Reduction of the ynolether 10 by lithium aluminum hydride 11 followed by acidic hydrolysis of
the resulting y-hydroxy enolether 11 produced the @,B-unsaturated aldehyde 11 in 627 overall
yield. The stereochemical outcome of the whole set of reactions has been studied at that stage.
the aldehyde 11 was found to be a 92/8 mixture of the 20R/20S isomers. The 20R isomer (precursor
of the 20S isolanosterol 13)has been obtained free from any other compound (including its 20S
epimer) by HPLC purification (column RP SIL 18 HL, 40cmx lcm, eluant : acetonitrile-water 96-4,

rt =35min. , flow rate, 7ml/min.). The desired 20S isolanosterol 13 was finally obtained in 3
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steps which include : 1) selective reduction of the 422 bond - 2) Wittig reaction of the resul-
ting aldehyde with isopropylidene triphenyl phosphorane and 3) removal of the tetrahydropyrannyl
protecting group (56% overall yield).

No isomerization at C-20 was observed during these reactions especially at the reduction stage
since 20S isolanosterol 13 appeared in gas chromatography (25mx 0.25mm,glass capillary column
statically coated with SE 30, column temp. 225°, carrier gas : He, flow rate, 12 ml/min)

as a single peak (rt:8.2min.) different from the one of the natural lanosterol possessing the
20R stereochemistry (rt:9.!min.).The spectroscopic data 14 completely agree with the proposed
structure for I3.

Moreover in order to ascertain the validity of all the steps presented we have repeated the just
reported reactions on the 208 epoxideland we obtained that time the lanosterol with the natural
20R stereochemistry. We have checked the stereochemical purity at the enal stage and found that
the hydride shift occurs less stereoselectively during that epoxide ring opening by ethoxyethy-
nyl magnesium bromide (80/20 mixture of the 20S/20R stereoisomer).

Our biochemical results will be soon reported.

The cuithors are grateful to I.R.S.I.A. (Belgiwn) for a fellowship to J.-R.5. and to F.N.R.S,
- gt} cowl to FUN.R.S. for fimancral support.
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standa;d).
20S isolamosterol C;; : 50.0 Cyg : 18.9 Cyg : 35.8 Cyp : 35.6
20R lanosterol Cy7 : 50,4 Cyg : 18.6 Cyp : 36,3 Cyy : 36.3
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