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The carbanion rearrangements of (y'-silyl)allyl ethers
are shown to afford the single regioisomers arising from the
exclusive lithiation on the silylated allyl parts followed by
either the [2,3]-sigmatropic shift of the other allyl group or
the [1,2]-shift of the propargyl group.

In previous papers, we have reported the empirical regioselection rule for
the carbanion rearrangements of the unsymmetrical bis-allyl ether system (1) and
the allyl propargyl ether system (3)J) Namely, the rearrangement of 1 proceeds
via the site-selective lithiation on the less substituted allyl part (o)
followed by the periselective [2,3]-shift to afford the single regioisomer 5 (Eq.

1),1b) and the rearrangement of 3 also provides the single regioisomer 7 via the
exclusive dilithiation at the propargyl site (o) followed by the [2,3]-shift (Eq.
3L1C) In view of the well-known ability of a silyl group to stabilize
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carbanions,z) one might expect that the strategic introduction of a silyl group
would result in an alternation in the regiochemical course concerned (Scheme 1).
Reported herein are the highly regioselective Wittig rearrangements of the v -
(trimethylsilyl)allyl ethers (2 and 4), which provide an entirely different
regiochemistry from the empirical selection ru1e1) in terms of the site-
selectivity in the lithiation step and/or the peri-selectivity in the
rearrangement step (Egs. 2 and 4).3)
The carbanion rearrangements of the y'-silylated allyl ethers 2 and 44) yere

1) Usual work-up

carried out under the standard conditions using n-BuLi as a base.
followed by silica gel column chromatography or distillation afforded the
regioisomerically pure alcohols (6 or 8). The representative results are
summarized in Table 1.

Inspection of Table 1 reveals several characteristic features of the present
Wittig variants. (1) The crucial regiochemistry in the lithiation step is
dramatically changed from a to a' by the introduction of the y'-silyl group. Thus
the bis-allyl ether 2 affords the [2,3]-rearranged product 6 as the single
regioisomer arising from the site-specific lithiation on the silylated allyl part
(') irrespective of the absence or the presence of an q'-alkyl group (R1) which

1) (entries 1-4)., (2) The propargyl ether (4)

might depress the &'-lithiation
also provides a single regioisomer (8) arising from the a'-lithiation followed by
the [1,2]-shift, however (entries 5 and 6). (3) The Y-silylated propargyl ether
9a, in turn, provides the [2,3]-product (10a) via the specific lithiation at the
propargyl site (o) in favor of the allylic counterpart (a') (entry 7). (4) Of
synthetic importance is the extremely high erythro-selectivity observed for the
rearrangements of (Z)-crotyl ether 2c (entry 4) and (E)-Y'-silylated allyl
propargyl ether 9a (entry 7).

The stereochemical assignments of 6c and 10a deserve comments. The

1

stereochemistry of 606) is assigned through 'H NMR comparison with an authentic

erythro-rich sample prepared from the known erythro-alcohol 11c (Eqg. 5)10) The
erythro configuration of 10a’) is confirmed by the formation of (g)—olefins) via

syn—eliminationg) under basic conditions (Eq. 6).10)
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Table 1. Wittig Rearrangements

of ¥'-(Trimethylsilyl)allyl Ethers

1685

Entry Ethers Alcohols Regioselectivity threo /
(E : _Z_)a) (%yield)b) erythroc)
P Z
1 MegShaA Oy Megs““/jg;\’/ (93) a'-[2,3]
2a 6a
Me3Siz MezSikA F
5 eask,»\ro\/«§ eaSk’”:ﬁ:\’/ (50) a'-[2,3]
2b 6b
Me3Sin~ X :
3 BISNAAO A Measv\(k/ (58) a'-[2,3] 51 : 49
(95:5) OH
(E) -2¢ 6c
Messi\¢\/0 D
4 (azg\gﬁ 6c (72) 7 : 93
(Z)-2¢
. MesSik~
5 MegSiha~ O 3 '\/\O(H\ (60) o'-(1,2]
4a 8a
. Me3Sikz
6 MesSv\ro\/’ eas‘\/\oﬁ\s (64) a'-[1,2]
4b 8b
SiMe3 OH
Me;Sik
7 es WO{ F ~ (65) o -[(2,3] 3 97
(98:2)%) SiMeg “SiMes
9a 10a

a)
b)

c)
d)

Refers to the geometrical ratio of the crotyl alcohol employed.

Isolated yield, The data (1H NMR, 13¢ NMR, and IR) of these

not optimized yet.

products are in good agreement with the assigned structures.

Determined by a combination of GLC, Tx NMR, and 13¢ NMR analyses.

Refers to the geometrical ratio of the ¥'-(trimethylsilyl)allyl alcohol

employed.
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In summary, we have developed the silicon-directed regiospecific Wittig

rearrangements which provide single but entirely different regioisomer from the
empirical selection rule. Thus, the results of this work convincingly expands the

synthetic potentiality of the Wittig rearrangement of allyl and propargyl

ethers.
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