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AN ALLYLIC NUCLEOPHILIC SUBSTITUTION REACTION OF
1a~HYDROXYVITAMIN D DERIVATIVES

~M.J. Calverley

Leo Pharmaceutical Products, DK-2750 Ballerup, Denmark

Abstract: The first transformation of the 5,6-trans-vitamin D conjugated
triene system into that of isovitamin D occurring under nucleophilic
conditions is observed in the reaction of 5 with n-butyl-lithium to give 6.

There is considerable chemical and biological interest1 in the transformations of (i) vitamin
D (1) (52) into 5,6-trans-vitamin D (2) (SE) and (ii) 1 and 2 into isovitamin D (3) (5E).
These reactions all involve either carbocations2 or radicals3 as intermediates, and the
reactions of 1 are associated with stereomutation of the 5,6-double bond. I now report on a
related transformation (5 » 6) which involves a carbanionic intermediate produced by n-butyl-
lithium. The process may be considered as a novel SN2' reaction in which a trialkylsilyloxide
anion is substituted by l-butyl anion.
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Although the synthesis of the important la-hydroxylated metabolites of vitamin D has
received much attention,1 very little chemistry relating to further manipulation of the la-
hydroxy group in this type of compound has been described. Reaction under nitrogen of the
bis-tert-butyldimethylsilyl (TBDMS) ether (5)? (m.p. 112-113 °C)° of la-hydroxy-5,6-trans-
vitamin D, (i)6 with 1.2 molar equiv. n-butyl-lithium in tetrahydrofuran (THF) (-60° = 20°C
during 30 min) gave the oily product (6) (yield 75%) ,7 which was converted to the alcohol (7)
(m.p. 107-109 °C) by desilylation (Bu4NF/THF). The molecular formulae of 6 (C,,H . 0OSi) and
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7 (C32H520) demonstrated the substitution of one tert-butyldimethylsilyloxy group by a butyl
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group in the transformation 5 » 6,
and the regiochemistry clearly foll-
owed from mechanistic considerations
and the changes which are cbserved
in the UV- and NMR—spectra.8 This

reaction thus constitutes the first

example of the conversion of the 5,6

trans-vitamin D triene system into

that of the isovitamin under nucleo-~
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philic conditions and probably in-
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volves addition of butyl anion at C- X=H
9

19 to give a pentadienyl carbanion, followed by expulsion of the silyloxide.” Methyl-lithium

reacts similarly, and an exploration of the scope of the reaction as regards other types of

nucleophiles (including "hydride") is underway.10
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In principle, the reaction of the 5Z isomer of 5 with n-butyl-lithium should give rise to
the 5,6-cis-isovitamin Dy (52Z) derivative corresponding to 6. However, a preliminary
experiment with la-hydroxyvitamin Dy bis—-TBDMS ether (8) failed to give a clean reaction,
and indeed when a 1:1 mixture of 8 and 5 (as an internal control) was treated with butyl-
lithium, most of the cis-vitamin derivative (8) was recovered scavenged of 5, and the

product was 6 contaminated with only a minor amount of its 5Z isomer.
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