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TODOHYDRINS AND IODOHYDRIN ESTERS, V,] A NOVEL ALKENE EPOXIDATION PROCEDURE
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The reaction of 5a-cholest~Z-ene with iodine and water in the presence of KID3/HZSO4
according to Cornforth and Green2 has been recent1y1 reported to give the trans-diaxial diol 1
in high yield. It has been shown that the expected iodohydrin 2 is actually formed (eqq. 1 and 2)
but, owing to the favourable anticoplanar arrangement of the involved groups, it is converted
into the epoxide 3 (eq. 3) by removal of hydrogen iodide (eq. 2) as soon as this is formed in
the oxirane ring closure. However, the rather highly acidic medium causes 3 to be easily hydro

lyzed to the observed 1.
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We conceived that the reaction of ba-cholest-2-ene with iodine and water in the pres-
ence of a reagent capable of rewoving hydrogen iodide in a nof acidic medium, though not allowing
the iodohydrin 2 to be isolated, might suppress the acid-catalyzed hydrolysis of the epoxide 3

and thus provide a convenient procedure to obtain this latter compound.

OH
C=C + 12 + HZO —> C‘—(IZ T (eq. 1)
I
517+ 6H 4+ 10, —w 31 + 3HO (eq. 2)
3 2 2
QH /O\ + -
(= =—» C—C + H + I (eg. 3)

In practice, this ecould Dbe achieved py use of silver oxide as jodide re-
moving agent. Hhen Ba-cnolest-2-ene was treated with iodine and silver oxide in water/dioxane,
smooth epoxidation occurred:

Sa-cholest-28-ene (1 mmole) was treated with I (1.5 mmoles) and Ag 0 (1.5 rmoles) in
12:1 dioxane-water (88 ml) at room bemperature for 7 hours. Usual work up ang chromasography on
silica gel (8 g) with 86:5 hexane-ether afforded a mizture of the epoxides 3 and 4 (545 mg).
Further elution with ether yilelded the diol 1 (30 mg). TLC on silica gel (98:2 hexann—ether, 3

runs) of the epoxide mizture gave pure 3 (284 mg) and 4 (58 mg).
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The above procedure was then tested with other olefins., The results obtained are shown

in the table.

Reaction of olefins (1 mmole) with I_ (1.5 mmoles) and Ag 0 ‘1.6
mmoles) in 12:1 dioxane-water (25 ml/mmole) at r.t. for 7 hours

Products and yieldsa Epoxidation ytelds
Sa=cholest—2~gne B-epoxide 71%
. B6%
a~eporide 15%
928, fa—diol 8%
3~mathyl-5u~cholegt—-2—ene a—~epoxide 70% 70%
2R, Sa-diol 10%
2-methyl-ba—cholesti-2—ene B-epoxide 70% 70%
28, Sa—diol 8%
cholesterol a—eporide 54% 897
B-epoxide 28% ’
38, 50, B~triol 7%
cyclohexens ' eporide 80% 80%
- (a)

ALl producte have been {dentified by comparison (TLC, NMR, m.p.) with
authentical samples. ALl yields ave of pure, isclated producis.
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The stereochemical results of the reaction deserve some comment, [t is well known  that

the nucleophilic step of the addition {opening of iodonium ion by H 0) strongly affects the

stereochemical outcome of the reaction of trisubstituted cyclic oleiins. This accounts for the
stereoselective formation of a-epoxide from 3-methyl-5a-cholest-2-ene and of g-epoxide from 2-me
thyl-5a~-cholest-2-ene, On the same grounds, an highly prevailing production of a-epoxide was to be
expected in the case of cholesterol, However, a rather low value (2:1) of the a-/g-epoxide ratio
was found. The electronic acceleration due to the tertiary nature of the axial attack site of 58,
gz-iodonium ion is in this case partially balanced by the steric hindrance to the entry of nucleo
phile towards the 5a-posit1'0n.4

In our opinion, because of the satisfactory yields obtained and the very mild condi-
tions employed, the present procedure represents an useful alternative to the current epoxidation
methods. As an example, it is noteworthy that the reaction of 2-methyl-5a-cholest-Z2-ene with

NBA/HC10,, the only reported5 procedure for direct epoxidation of steroidal olefins from the more

4!
hindered g-side, was found to occur in very low yield (<20%).
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