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[2,3]WITTIG REARRANGEMENT~—PETERSON OLEFINATION SEQUENCE:
A STEREOCONTROLLED APPROACH TO CONJUGATED DIENYNES

K3ichi Mikami, Toshihiko Maeda, and Takeshi Nakai¥*
Department of Chemical Technology,
Tokyo Institute of Technology, Meguro, Tokyo 152, Japan

SUMMARY: A stereocontrolled entry to conjugated dienynes is described
which relies upon the highly diastereoselective [2,3]Wittig variant

followed by the Peterson olefination under an acidic or basic condition.

The stereocontrolled synthesis of conjugated dienynes (and trienes) is

1 Herein we wish to report a new and

the subject of current synthetic efforts.
stereocontrolled approach to conjugated dienynes which relies upon the highly
diastereoselective [2,3]Wittig variant followed by the Peterson olefination
reaction (Scheme 1). The key feature of this method is that the diene
geometries are effectively controlled by sequentially combining the high (E)-

and threo-selectivity in the [2,3]Wittig process with the well-established

stereospecificity in the Peterson elimination process.2 Representative
examples are given in Table 1. SPMe3
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The carbanion rearrangement of the bis-silylated ethers (l)3 was carried
out under the standard conditions (n-BuLi, THF, -85 °c).4  The
diastereomerically-defined 8-silyl alcohols (2) thus obtained were subjected
to either the syn- (KH, THF, 0 ©C) or the anti-elimination conditions
(BF3OEt2, CHZCIZ, -78 ©C) to provide the (32, 5E)- or (3E, 5E)-dienynes (3),
respectively.

The diastereoselection observed in the present [2,3]Wittig variant
deserves special comments. As seen in the table, the rearrangement of (g)—Le

5 while all the rest where R is an

alkyl exhibit a high threo-selectivity, along with a high (g)—selectivity?

(R=H) shows a high erythro-selectivity,
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Table 1. Preparation of Conjugated Dienynes via [2,3]Wittig-Peterson Sequence

Substrate 1 ~—= 2 2 —» 3
(1)

vield, ¢ E : 22 erythro : threo? | additive vYield, % 3z : 3ER
1a, R=H 91 97 ¢ 3 BFgOEtZ 85 >95 ¢ 5
(98%E) KH= 54 < 5 : 95
1b, R=CHj 85 97 : 3 4: 96 BF30Et, 85 =<5 : 95
(953E) KH 96 >95 : 5
1g, R=C,Hg 80 100 : 0 3:97 BF30Et, 88 6 : 94
(100%E) KH 97 92 : 8
14, R=n-C4Hg 61 100 : 0 11 : 89 KH 92 94 : 6
(1003E)

a Determined by T3¢ NMR and HPLC ana lyses. b petermined by "H NMR and HPLC

analyses: the J3 4-values for the (32)- and (3E)-isomers are 10.2-10.8 Hz and

15.6-16.5 Hz, resp’Jectively. £ The reaction was run after hydrogenation of 2a.

The dramatic changeover in diastereoselection by the introduction of an o-
alkyl group is explicable as follows. Of the two possible transition states
Ty and T, T¢ (R=H) should be sterically more favorable because T, (R=H)
suffers a large gauche repulsion of TMS <->CEC—TMS.4
R=alkyl, however, T, should be ™S ’ 0

In the case where
greatly destabilized by an lh

R
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additional 1,3-repulsion of Rew
C=C-TMS which would prevail over

the gauche repulsion in T,.

T] -erythro Tz-threo
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