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Summary: Ester 2 on treatment with sodium sal t  of sulfone or sulfoxide afforded 2-substi tuted 

1,3-b is( t r imethy ls i ly l )propene 3 in good y ie ld ,  from which cyclopentane and cyclohexane 

derivat ives bearing a t r imethy ls i l y l  group in the molecules were synthesized. 

Si l icon-assisted r ing opening of cyclopropane derivat ives subst i tuted with t r imethy ls i l y l  

or t r imethyls i ly lmethyl  group in the presence of acid has been recognized as one of the impor- 

tant tools for  the synthesis of subst i tuted o lef ins.  1 We reported that 2- ( t r imethy ls i ly lmethy l )  

cyclopropyl ketones were smoothly cleaved with boron t r i f l uo r i de -ace t i c  acid complex under mild 

conditions to give y,6-enones in good y ie lds.  2 In this report we describe an unusual a lky la t ive  

ring opening of ethyl 2,2-bis(tr imethylsi ly lmethyl)cyclopropanecarboxylate (2) in the basic 

conditions to give 2-subs~tuted 1,3-b is( t r imethy ls i ly l )propene 3 as shown in Scheme I. 

Me3Si 

Me3Si J 

0 

~ M e 3 S i ~  

Me3Si 

1 2 R=OEt 

R=CH2SO2C6H 5 

Scheme 1 

Me3Si R 

0 

3a R=CH2SO2C6H5 3c R=#H(SO2C6H5 ) 

CH2CH=CHCH2CH 3 
R=CH2SO2CH3 R:C"2SOCH3 

The ester 2 was prepared quant i ta t ive ly  by the rhodium(ll) acetate catalyzed cyclopropana- 

t ion 3 of a l l y l s i l ane  14 with ethyl diazoacetate in ether, and treated with sodium sal t  of methyl 

phenyl sulfone in 1,2-dimethoxyethane and dimethyl sulfoxide at 65 ° for  2 h. The corresponding 

B-keto sulfone 4 was not obtained at a l l  but instead the product 3a was stereoselect ively produ- 
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Table I Synthesis of 1,3-Bis( t r imethyls i ly l )propene 3 from Ester 2 

Nucleophile a Solvent Conditions Product Yield, %b 

NaCH2SO2C6H5 c (2) DME/DMSO 65°/2h 3a 74 

NaCH2SO2CH3 c (4) DME/DMSO 65°/Ih ~_3b 64 

Li~C(SO2C6H5 )d _78O/ih, 
LI ( I . I )  THF 3c 18 

CH2CH=CHCH2CH 3 then r . t . / 5h  ~- 

NaCH2SOCH 3 (4) THF/DMSO O°/40min' 3d 77 
then r.t./4Omin ~~ 

a) The amount of nucleophile used re la t i ve  to 2 was shown in parenthes, b) Isolated y ie ld .  

c) Prepared by the reaction of sulfone with dimethyl sulfoxide anion, d) Prepared by the 

reaction of sulfone with n-buthyl l i th ium in the presence of tetramethylethylenediamine. 

ced in 74% y ie ld  under r ing opening. 3a, C19H3203SSi2: IR(CHCI 3) 1720, 1325, 1155 cm -I ', IH NMR 

(CDCI 3) 6-0.01, 0.05 (each 9H, s), 1.57 (2H, s),  2.1-2.4 (2H, m), 2.7-2.9 (2H, m), 4.14 (2H, s), 

5.00 (IH, s),  7.4-7.9 (5H, m); 13C NMR (CDCI3) 6197.0, 154.6, 138.5 (each s),  133.9, 129.0, 

128.0, 123.1 (each d), 66.9, 44.1, 31.1, 30.2 (each t ) ,  0.4, - I . 4  (each q). The stereochemistry 

of the double bond of 3a was determined by the measurement of the nuclear Overhauser e f fect  

(NOE). 5 

The ring opening of 2 also took place on the reactions with sodium sa l t  of dimethyl sulfone 

or dimethyl sulfoxide and with d i l i t h i o  der ivat ive of cis-3-hexen-l-yl phenyl sulfone. The 

resul ts are summarized in Table I .  

The f i r s t  step in the reaction of 2 with sodium anion of methyl phenyl sulfone seems to be 

the formation of B-keto sulfone 4. I ts  r ing opening must take place immediately and y ie ld  3a. 

The cleavage of the cyclopropyl ring of ester 2 by the reactions with bases did not occur, the 

s tar t ing material being recovered unchanged under the fol lowing conditions: DBN/benzene/reflu×- 

ing; l i th ium di-isopropylamide/THF/-20°; l i th ium bis(trimethylsilyl)amide/THF/HMPA/room 

temperature. Strong bases have usually been used for the abstraction of protons a to s i l i con ,  

6 because of the i r  low ac id i ty .  Hence one of the important factors of the rapid ring opening of 

4 (or i t s  sodium anion) is probably a severe s ter ic  strain between the acyl substituent and a 
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~rimethylsilylmethyl group in the a is  relat ionship. 7 

The 1,3-bis(tr imethylsi ly l)propenes 3 were shown to be versat i le intermediates by the 

conversions to cyclopentane and cyclohexane derivatives bearing t r imethy ls i ly l  group in the 

molecules. The ketone 5 was prepared from 3a by benzylation (benzyl bromide/sodium hydride/ 

dimethyl sulfoxide) followed by a reductive cleavage of carbon-sulfur bond 8 (sodium amalgam/ 

disodium hydrogen phosphate/methanol) in 63% yield.  Then, i t  was subjected to f luoride ion 9 

induced cycl izat ion in tetrahydrofuran at room temperature to give cyclopentanol 6 as a major 

product (54% yield) and 7 as a minor product (16% yield) (Scheme 2). The geometry of the double 

bond in 6 was tentat ive ly  assigned, lO On the contrary, the attempted Lewis acid catalyzed 

cycl izat ion of 5 using titanium tetrachloride did not proceed giving a protodesi lylat ion produc~ 

Then an interest ing cyclohexane derivat ive I I  was synthesized from 3a v i a  aldehyde I0. On 

treatment of 3a with m-CPBA in dichloromethane at -78 ° for 30 min and then at -20 ° for lh,  a 

rearranged aldehyde lO was obtained in quanti tat ive y ie ld.  The aldehyde lO seems to be produced 

by the rearrangement of carbonium ion 9 stabi l ized by the two t r imethy ls i ly l  groups or by the 

concerted process from epoxide 8. I I  The unstable aldehyde without pur i f icat ion was subjected to 

oxidative cycl izat ion using an alkal ine hydrogen peroxide in aqueous methanol at room tempera- 

ture for 4h to afford a,~-epoxy cyclohe~anone II  in one step (60% y ie ld) .  I ts structure and 

stereochemistry were determined by an X-ray analysis. 

We are currently investigating further synthetic u t i l i t y  of 1,3-bis(tr imethylsi ly l)propene 
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