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A NEW STRATEGY FOR THE CONSTRUCTION OF CARBOCYCLIC ALKENYL SILANES:

THE SYNTHESIS OF 1,1,2,2-TETRAMETHYL-1,2-DISILACYCLOPENT-3-ENE

Lawrence R. Sita* and Scott R. Lyon

Department of Chemistry, Carnegie Mellon University, Pittsburgh, PA 15213

Summary: Cyclization, followed by thermal syn-elimination of a sulphoxide group
provides entry into a new class of strained carbocyclic alkenyl silanes, 1,2-
disilacyclopent-3-enes (1).

The investigation of new routes to polycarbosilanes is a target of

opportunity for th'e creation, and further development, of advanced materials for

applications in a diverse range of areas such as high temperature ceramics,

microlithography and nonlinear optics. 1'2 We have undertaken, therefore, the

formulation of a new synthetic strategy for the construction of strained

carbocyclic alkenyl silane monomers which can subsequently provide these desired

materials through ring-opening polymerization (ROP) processes, and more

specifically, through ROP via olefin metathesis. 3 Herein, we report the

application of this strategy to the synthesis of the previously unknown 1,2-

disilacyclopent-3-ene ring system, 1.
4
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The initial attempt at the synthesis of 1 centered on the cyclization of 5

g (17 mmol) of 1,2-bis(bromomethyl)-l,l,2,2-tetramethyldisilane (2) 5 in

tetrahydrofuran (THF) (0.5 M) at -78°C through the dropwise addition of one

equivalent of a solution (0.5 M in THF) of the dianion of methylphenylsulphone

(3) [prepared from 3 and two equivalents of n-butyllithium at 0°C] to produce,

after quenching with saturated aqueous ammonium chloride, extraction, and

purification by flash chromatography on silica gel (4:1 diethyl ether/hexane as

elutant), 2.9 g (59% yield) of the crystalline 1,2-disilacyclopentane derivative

4 (Scheme 1).6 This reaction, which is being developeu as a new route to 1,2-

disilacyclopentanes, is notable in that one probably would not have predicteH

its success a priori due to the anticipated steric hinderance presented for SN2

attack at the neopentyl-like carbon atoms of 2.

For the production of 1 from 4, it has been documented that base-induced

elimination of sulphones occurs readily with even hydroxide ion (0H).7



However, with one equivalent of potassium t-butoxide in THF at -78 0C, 4 was

quantitatively converted to the ring-opied product 5 (Scheme 1).8 Other strong

bases, such as n-butyllithium or lithium diisopropylamide (LDA) in THF at -780 C

effected only deprotonation to form the c-carbanion of the sulphone derivative.

This inertness of 4 towards base-induced elimination is rationalized on the

basis that the sulphone group is rigidly fixed in an equatorial position of an

envelope conformation, even at 110 C, as determined by variable temperature IH

NMR. In this arrangement, there are no 6-hydrogens in a trans relationship to

the leaving group for E2-like elimination to occur and it is clear from these

observations that other synthetic routes to 1 which require base-induced

elimination of a leaving group will also likely suffer from nlicleophilic ring-

opening reactions at silicon.

The thermal syn-elimination of a sulphoxide group under mild temperatures

is well-documented.9 Thus, we have explored the cyclization of 2 under similar

conditions to produce the sulphoxide analogue 6 (Scheme 2). Accordingly,

treatment of 10 g (36 mmol) of 2 in THF (I M) at -780C with a solution (0.3 M)

of one equivalent of the monoanion of methylphenylsulphoxide (7) (prepared from

7 and LDA in THF at 0 C) first produces the intermediate 810 which is then

cyclized upon the addition of one equivalent of LDA (1 M in THF) at -780C to

provide 2.7 g (26% yield) of the desired product 6 after purification by flash

chromatography on silica gel (150:1 chloroform/methanol).
11

In keeping with the prior report that a silicon atom at the P-position

will facilitate sulphoxide elimination12 , we observe that elimination of 6 to
0 0

produce 1 occurs in solution between 60 - 70 C, as monitored by 'H NMR (300

MHz, benzene-d 6 ). However, for the large scale production of 1 (-1 g), the

best method is through flash vacuum thermolysis1 3 with a pot temperature of

100 aC and a vacuum of 10 torr. After thermolysis, the crude material is

p'irified by chromatography on silica gel (pentane as elutant) to remove the

small amount of disiloxane product that is produced.14  Compound 1 is air-

stable, however, upon heating above 1000 C (neat, I atm), it rapidly polymerizes.

In conclusion, cyclization, followed by the thermal syn-elimination of a

sulphoxide g&oup pro'7,dcs ontry into a nvw class of cyclic silicon-containing

monomers that may have important applications in the production of advanced

materials. We are currently investigating the ring-opening polymerization of 1

via thermal and olefin metathesis processes, as well as, extending the synthetic



methodology for the production of new silane monomers such as 1,2-

disilacyclobut-3-enes.
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