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Summary

Ally! sulfides and a selenide are metallated and silylated with chloro (penta-
methyl)disilane. Treatment of the resulting disilanylmethyl sulfides 4 with tri-
methyloxonium tetrafluoroborate furnishes I, 1-disilyl-2-alkenes 5 in good yields.
Some synthetic possibilities of 5 are outlined.

The synthetic utility of allylsilanes 1 and vinylsilanes 2 has been amply demon-
strated [1} (Scheme I). Whereas there are convenient methods to prepare vinyl-
silanes?), routes to allylsilanes’) are mostly complicated and often leading to mix-
tures. We describe an easy way to convert allyl sulfides 3 and an allyl selenide via
the corresponding disilanes 4 to substituted 1, 1-disilyl-2-alkenes 5. Based on the
observation by Kumada of a facile disilane-disilylmethane rearrangement*) the

Schéma 1
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1y Part of these results were presented at the Fall Meeting of the Swiss Chemical Society, October 20th,
1978.

2y From ketones [2a], from alkynes [2b].

3y For a general method using 2-(trimethylsilyethylidene (triphenyl)phosphorane [3]; hydrosilylation
of cyclopentadiene [4]; allylmagnesium compounds and chlorosilanes [5]; by cycloadditions [6].
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approach of Scheme 2 was developed. Metallation of the allyl compounds 3 [8]
with lithium diisopropylamide at —70° for 30 min and quenching the resulting
lithium compounds with chloro (pentamethyl)disilane [9] at — 70° leads in excellent
yield to the disilanes 4 (Table). Whereas metallation and silylation of (Z)-sulfide 3¢
was not complete under the above standard conditions, only configurational pure
(Z)-disilane 4¢ was isolated besides some starting material.

When the disilanes 4 were stirred at RT. with 2.5 to 3 equiv. of trimethyl-
oxonium tetrafluoroborate [13] in CH,Cl, rearranged 1-(dimethylfluorosilyl)-1-
(trimethylsilyl)-2-alkenes 5 were isolated in good yields (Table). The rearrangement
occurs with high configurational stability of the allylic double bond. When rear-
ranged under the above standard conditions, (Z)-disilane 4¢ gave rise to the isola-
tion of (Z)-5¢ contaminated by 7% of the (E)-isomer Sb. Fluorine coupling con-
stants in "H- and '3C-NMR. of 5a-d are shown in Scheme 3. They are smaller than
the coupling constants in fluoroalkanes.

Table
Sulfides resp. Selenlde-) Disllanes Vlddh) Distlylalkenes Vleldh)
SPh SPh -é]—
A 3a Sdr 4a 93% /g)\:s.-; ba 73%
sPn Ph .
AL 3b Mﬁ._ ab 96% AKNy, sb 7%
Ms, 3c /&\/%\ 4c 0% /&/\é\ 5¢° 86%
: e e
SPh SPh
ad @/%/l\lg..lg._ ad 90% 70%
SCHy L

$CHy

@&) 3e @&)\g-'?‘_ de 91X @’%)\'?“‘ 5d 93%
Sef

@&J 3f @&J\Hﬂ_ af  87% 58%

4)  Prepared from the corresponding bromides and sodium benzenethiolate [10], sodium methane-
thiolate or sodium benzeneselenolate [11]; the bromides were prepared from allylic alcohols {12].

b)  Yield of chromatographed pure material; analytical samples were prepared by short path distillation

only.

Mixture of S5¢:5b 93:7 by capillary GC.
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2)  In parenthesis are the corresponding coupling constants in the all-carbon skeleton [14].

The synthetic potential of disilylalkenes 5 is indicated in Scheme 4. Acylation of
5a or 5d with benzoyl chloride/aluminium trichloride [4] [15] at —70° in CH,Cl,
yields the corresponding (E)-vinylsilanes 6a and 6d (76% and 61% respectively).
Vinylsilane 6a was desilylated by hydrogen iodide in benzene [16] yielding 7 (75%).
Treatment of 5b and 5d with 1.2 equiv. of methyllithium at —60° cleanly gave the
bis (trimethylsilyl)alkenes 8b and 8d (91% and 97% respectively). Alternatively,
when disilylalkene Sb was heated under reflux in THF. with 1.2 equiv. of furfural
and a catalytic amount of tetrabutylammonium fluoride [17] the triene 9 was ob-
tained in 50% yield as a mixture of (E)- and (Z)-isomers.

These few examples demonstrate the synthetic possibilities of the disilylalkenes
5, especially the easy accessibility to (E)-vinylsilanes 6. useful intermediates in
organic synthesis [1].

Scheme 4
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Summary

Starting from 5-chloro-2-pentanone (1) the naturally occurring 10-membered
lactone phoracantholide J (8a) has been synthesized as its racemate in a sequence of
six steps (Scheme 2). Salient features of the synthesis include an internal selenium
assisted acetal formation (4—5) and a stereoselective Claisen rearrangement
(6—7—8). This general synthetic strategy offers an alternative approach towards
the construction of macrocyclic lactones.






