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Abstract: Various silyl-capped nucleophiles have been shown to be reactive as the final components
in ArS mediated coupling of two alkyl vinyl ether units and carbon nucleophile and thus a fairly
general procedure for the assemblage of polyfunctinal compounds from simple precursors has been
elaborated. © 1998 Eisevier Science Ltd. All rights reserved.

Earlier we have shown that episulfonium ions (ESIs) generated either via direct reaction of alkenes
with cationoid sulfenium ion-like reagents or by the treatment of B-arylthioalkyl halides (adducts of Ad;
reaction of ArSCI with alkenes) with Lewis acids can be used as electrophiles for the alkylation of various
carbon nucleophiles (Nu).! Interaction of ESIs with n-donors like aromatic compounds, allylsilanes, silyl
vinyl ethers furnished the respective B-arylthioalkylated products as a result of addition of these
electrophilic species at the double bond concomitant with the elimination of a proton (for aromatic =-
donors) or trialkylsilyl cation (for silyl-capped nucleophiles). Of special interest was the observation that
the ESI derived from alkyi vinyi ether (VE-I) reacted with the second alkyl vinyl ether (VE II) utilized as
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allylsilanes or stannanes, sily vinyl ethers or silyl ketene acetals instead of Grignard reagents as Nu. for

Imtlal expenments were performed with methyl vinyl ether 1 used both as VE-I and as VE-II
components (see Scheme), and TPI intermediate 2 was generated in CH,Cl, in the presence of TiCl, at -
78°C as described previously.”® However no reaction between 2 and allyltrimethyl silane 3, used as a final
quencher Nu,, occurred at this temperature even upon standing overnight and extensive decomposition of
the reaction mixture was observed when the temperature was increased up to 20°C. Yet more careful tlc
monitoring of the reaction at 0°C revealed that under these conditions intermediate 2 is sufficiently stable
and reacts slowly with 3 to give the expected adduct 4 (about 5 hours were required for the complete
conversion 224, tic data). The adduct 4 was formed as 1 : 1.2 mixture of diastereomers in 66% yield.
Similar resulis were obtained with other Lewis acids like SnCl, or ZnBr2 which were also employed
pre‘v‘iousi‘y for the gen ration of 2. The actx‘vuy of L1L1U4 as a Lewis acid in a number of various reactions

O1
is well-documente d in t h literature.* We have found that the utilization of the system LiClO,-MeNO,
our reaction. Thus the TPI 2 formed with the help of this Lewis acid exhibited
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much higher stability (at least for 12 hours at 20°C) and upon treatment with 3 gave product 4 in 82% yield
(see Table). This system turned out to be especiaily useful for the reactions invoiving participation of the
acid sensitive Nu. (see below). As expected’ allyltributyl stannane 5 revealed a hlgher reactivity as a
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The reaction worked equally well for different cor
+ 1-methoxy-2-methylpropene 16 (VE- II) (entries 8 10) 16 (VE-) + ] (VE-II) (entry 11) or dihydropyran
17 (VE-I) + 1 (VE-1I) (entry 12). Summary of the results presented in the Table also attests to the
versatility of the coupling as regards to the variations in the structure of the final silyl-capped nucleophile.®

In the described coupling two novel C-C bonds are created and as a result, polyfunctional compounds
with a fairly different pattern of functionality can be assembled in one stroke from simple building blocks
with an independent variation in the nature of all components. It is also noteworthy that the overall
conversion exemplified in the above Scheme actually represents an unprecedented example of a controlled
one-pot sequence of three consecutive AdE reactions which proceed via the rormatlon of two statnn?ed
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for the assemblage of various nolvfunctmna] comnounds w1del employed as thetlc mtermedlates In
this respect it is also relevant to add that current studies have shown the p0551b111ty of utilizing vinyl ethers
bearing easily removable O-alky! substituents (e.g. t-Bu or Bn) as VE-I and/or VE-II components.

The synthetic value of this protocol as a preparative method will ultimately depend on the possibility
of exerting rigorous control over its stereochemical outcome. It is known that diastereoselectivity of
various Lewis acid catalyzed reactions can be controlled by the variation of reaction parameters.® Data
obtained for the coupling leading to the formation of adduct 4 revealed that the ratio 4a : 4b varied only
slightly (from 1 : 1.1 to 1 : 1.7) with changes in the Lewis acid (ZnBr,, SnCl,, TiCl,, LiClO,), ArS residue

(ArS = 4-MeC¢H,, 4-CIC H,, or 2,4,6-Me,C¢H,), solvent (CH,Cl,, MeNO,) or temperature (-40 - 20°C). Of
greater lmportance is the steric bulkiness of silyl nucleophile as is evidenced by the predominant formation
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tentatively 1dent1ﬁed as TPI (e.g. 2). Our current efforts are focused at the structural identification of these
intermediates and at the evaluation of the relative importance of factor(s) controlling the stereochemical
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Table. Coupling of Two Alkyl Vinyl Ether Units with the Silyl-Capped Carbon Nucleophiles.

Entry  VE-I VE-II Nug Product Yield, ratio of isomers
(conditions)’
1 __ OMe 1 __ —SiMe; OMe OMe 66%, 1:1.2 (A)
= =, s A A A 82%, 1:1.4 (B)
4a,b
2 1 1 ,—SnBug 4a,b 66%, 1:1 (A)
5
3 1 1 __OMe OMe OMe O 77%, 1:9 (A)
: :OSiMeg ArS OMe
7 N\
6 0. L
[V Ja,n
4 1 i @\ OMe OMe 73%, 1:1:1:1 (A)
- e/
i0a-d
5 1 1 \__,OSiMe; OMe OMe O 61%, 1:9 (A)
/ as A A A
. H
8 VAN
11a,b
6 1 1 OSiMe;, OMe OMe O 77%, 1:2 (B)
= as A A
12 ida,b
7 1 1 . -OSiMe; OMe OMe 40%, 1:1 (B)
(E)-15a,b
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outcome of their interaction with the final nucleophiles.
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