MICHIGAN STATE Utilizing silicon chemistry: A greener approach for achieving regioselective
Wittig rearrangements and |[1,2]-Carbon to carbon silyl migration

UNIVERSITY

Darshika Singh, Emmanuel W. Maloba, Luis M. Mori-Quiroz, Robert E. Maleczka, Jr.*
Department of Chemistry, Michigan State University, East Lansing, Ml 48824, USA

1 Abstract Possible Wittig rearrangement pathways 3 Wittig rearrangement and its applications 4 Control of regioselectivity during Wittig rearrangement

of an allylic ether using tin-lithium exchange chemistry
The Wittig rearrangements ([2,3], [1,2] and [1,4]) are a pivotal synthetic strategy for forming s The Wittig rearrangement involves the isomerization of carbanionic ethers, resulting in
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Tin-lithium exchange provided regioselectivity in Wittig rearrangements, but tin’s toxicity led to [2,3]-Wittig product | o',

a search for other materials.
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Our prior research has demonstrated that directed carbanion generation through silicon-lithium v owing to its mechanistic perspective and synthetic utility. 0] o 1
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Guo-Ming Ho and Yu-Jang Li developed a practical method in which after [1,2]-Wittig
, = rearrangement/lactonization, y-benzyl butenolides were applied in total synthesis.
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MesSi ™ 071 A THF, —78°C  MesSi™ 2 = Ar electron-rich Ar R electron—deficient Ar \ LDA TMEDA : via Wittig rearrangements. The Wittig-Still rearrangement has been applied widely in the
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exchange or a deprotonation to silicon significantly enhances regioselectivity in Wittig
rearrangements. Therefore, it is a greener approach to Wittig rearrangements.
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, The major disadvantage of this method is the toxicity associated with tin, which led to a
An atom economical route for accessing a silyl alkanals has been developed using [1,2]- ll search for approaches involving non-toxic materials.

Carbon to carbon silyl migration chemistry.
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5 Regioselective Wittig rearrangement using silicon 6 |Stereoconvergent [1,2]- and [1,4]-Wittig rearrangements of Silylcyclopropanes by selective [1,4]-Wittig rearrangement General scheme towards the synthesis of [1,2-] and [1,4]-Wittig
chemistry: a greener approach 2-silyl dihydropyrans of 4-silyl dihydropyrans starting materials (2-silyl-6-aryl-5,6-dihydropyrans)

Our group developed regioselective Wittig rearrangements of a-alkoxy silanes via silicon- Wittig rearrangements of diastereomeric 2-silyl dihydropyrans result in regio-divergent ring -
lithium exchange based on the previous idea. contractions to a-silylcyclopentenols and/or (a-cyclopropyl)acylsilanes. Relocating the silyl group to the 4-position of the | 4] ° L0 Ar NH Ar
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| | 80% Cis and trans diastereomers exhibit different reactivities but converge to a single [1,2]- or ok o1 complex mixture was observed but not fully characterized.

[1.4]-Wittig [1,4]-Wittig product with high diastereoselectivity and yield. 83%, dr = 4.3:1 69%, dr = 9.4:1 ?15% of unreacted dihydropyran 1h was recovered.
e 2.2 equiv of sec-BuLi was used.
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1 (ppm) Under acidic conditions, a-hydroxy allyl silanes undergo [1,2]-carbon to carbon silyl migration,
12 hours after dissolving alcohol in CDCl; leading to the formation of a-silyl aldehydes.
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F Br method has the advantages of high yields, low temperatures, visible light as an energy
sa%e oA source, and ethanol/water as a solvent.
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