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Homoallylic Rearrangement of 19-Iodocholesterol

By Masanaru Kojima* and MINORU MAEDA
(Faculty of Pharmaceutical Sciences, Kyushu University, Fukuoka 812, Japan)

and HirosH! Ocawa, Kazuo Nitta, and TAKAYUKI ITO
(Daiichi Radioisotope Labs., Lid., 10-5,Nihonbashi 3-Chome, Chuo-ku, Tokyo 103)

Summary Homoallylic rearrangement of 19-iodocholest-
5-en-38-0l (II) afforded 68-iodomethyl-19-norcholest-5
(10)-en-3B-ol (III).

COUNSELL et al.! reported the synthesis of the iodide (II) by
the reaction of the toluene-p-sulphonate (I) with Nal, and its
radioactive iodine labelled analogue is widely used clinically
as a tracer in adrenal gland tester? It is well known3 that
solvolytic displacement of 19-tosyloxy(or mesyloxy)-5-en-
steroids with 7-electron participation give three types of
rearrangement products: 583,19-cyclo-6-substituted steroids,
B-homo-5(10)-en-steroids, or 6B-substituted 19-nor-5(10)-
en-steroids.

‘We have reinvestigated the reaction of (I) with Nal and
found that (II) rearranges to 68-iodomethyl-19-nor-
cholest-5(10)-en-3B-ol (ITI). T.l.c. analysist of the mixture
from the reaction of (I) with Nal in boiling propan-2-ol
showed that (III) was formed along with (II). Longer
reaction times increased the yield of (ITITI). Heating of (II)
alone in boiling propan-2-ol for 7h also gave (III), and
chromatography gave pure (III){ in 659, yield [glass,
[a]® +39° (¢ 1, cyclohexane); Amax (cyclohexane) 228
(e 7290) and 259sh nm (e 3020); & (CDCl,; 100 MHz) 0-68
(3H, s, 18-Me), 2-07 (OH, D,O exchangeable), 3-08 (1H, t, J
10 Hz, 6-CH,I), 3-50 (1H, dd, J 10, 2Hz, 6-CH,I), and 3-97
(IH, m, 3-H)]. The pattern for the 68-iodomethyl re-
sonances is, as expected, the AB part of an ABX system
comprising the methylene and the 6a-protons.# Compound
(IT) also rearranged to (III) in refluxing Me,CO or in
glacial AcOH at 80°.

F 0-25 mm silica gel plates with CHCI, as eluent.

Reduction of (III) in ether with LiAlH, gave 63-methyl-
19-norcholest-5(10)-en-38-0l (IV)$ in 709, yield [glass,[alF
-+73° (¢ 0-95, cyclohexane)]. Structure (IV) was confirmed
by the doublet signals at 81-16 (J 7 Hz) for 68-Me, split by
coupling to 6a-H. The 3-acetyl derivative of (II) was not
converted into the corresponding rearrangement product
under the conditions used for (II).

Under solvolytic conditions, compound (II) behaves
differently from other 19-tosyloxy (or mesyloxy) &5-en-
steroids, and the conversion of (II) into (III) is the first
example of the rearrangement of 19-halogenated 5-en-ster-
oid systems. The rearrangement of (II) to (IIT) might
involve the formation of a homoallylic cation§ and an
ion-pair® intermediate.
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The product (III) is important physiologically, and we
have recently confirmed that radioiodinated (III) is a far
more effective adrenal scanning agent than radioiodinated
(11).

(Received, 10th Sepiember 1974; Com. 1150.)

The Ry value for (ILI) (0-27) was slightly higher than that (0-20) for (IT).

1 All new compounds reported here gave satisfactory elemental analyses.

§ Separate experiments have ruled out a free-radical mechanism. The B-conﬁguration.to the C(6)-substituent in (III) is assigned
from the assumed mode of formation of the rearrangement product via the homoallylic cation.
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