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Abswacf: A new synthetic approach to substituted silylated ¢yclopentenones has been developed, starting 
from an easily accessible bis-silylated conjugated dienyne and based upon the reactions with unsaturated 
acyl chlorides. Copyrisht O 1996 Elsevier Science Ltd 

In recent papers t we have reported that (all E) 1,4-bis-trimethylsilyl-i,3-diene and 1,6-bis-trimethylsilyl- 

1,3,5-triene can undergo a chemoselective and sequential electrophilic substitution of the trimethylsilyl group 

with acyl chlorides in the presence of AICI3. The sequence of reactions proved to be very useful for the ready 

synthesis of a series of natural compounds having a conjugated polyene structure 2. 

in connection with this type of synthetic work, we considered of interest to extend this approach to other 

bis-silylated systems presenting different type of unsaturations, which could be considered as possible useful 

building blocks for the construction of other polyunsaturated natural compounds. 

With this in mind we have developed the synthesis of (E.E)-1,6-bis(trimethylsilyl)-hexa-1,5-dien-3-yne 

3, which has been easily obtained according to the Scheme I: 
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The reaction of commercial trimethylsilylacetylene 1 with E-i-bromo-2-trimethylsilylethene in the 

presence of a Pd(0) catalyst 3 leads to E-i,4-bis(trimethylsilyl)-l-buten-3-yne 4 2 in 80% yield. After 

appropriate desilylation, the resulting enyne is subjected to a further coupling reaction with the same 

halovinylsilane, leading to the desired compound 3 ~ in 64% yield. 
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Thus. we have explored the possibility of a chemoselective substitution of the trimethylsilyl groups with 

acyl chlorides. With this aim we have employed the ok~-unsaturated acyl chloride 4. and, according to our 

procedure', we have performed the reaction in methylene chloride by adding a solution of the complex 

methacryloyl chloride-AICI3 at -10 ° C to the dienyne 3 in CHeCI2. Surprisingly. as a result we have not 

observed the formation of the expected mono-substituted silyl ketone, but the formation of a different product 

(2 I% yield, purified by flash chromatography) which, after appropriate analysis (C_,f__,/MS, IH-NMR and 13C- 

NMR). revealed to be a substituted cyclopentenone 75, according to the equation: 

O 

/ ~  c l ~  S~J~4e3 
,/SiMe3 cI AICI~ 

Me3Si ~ ~ ' "  ,.,,.,.,....~..,/-~ "4 + O CH2CI2 ~ S i M e  3 

3 4 7 

This result prompted us to further investigate the reaction and. in the first instance, we have attempted to 

increase the yield modifying the reaction conditions, i .e. Lewis acid, solvent and mode of addition (Table I). 

Aluminium chloride seemed to be the most suitable reagent (no reaction was observed with SnCI46 and 

AgBF~ 6'7. frequently used in reactions of unsaturated acyl chlorides with vinylsilanes). We have also changed 

the mode of addition (procedure B in Table I). by adding a solution of the methacryloy[ chloride to the 

mixture of AICI3 and dienyne 3 in methylene chloride without any relevant improvement of the yield. With 

1.2-dichloroethane as solvent the reaction proceeded but with the same low yield obtained in CH2CI2 (25%). 

Finally. when we have added the dienyne 3 to the solution of the complex methacryloyl chloride-AICl~ in 

methylene chloride at - 10 ° C (procedure C in Table I ) we have obtained a relevant improvement of the yield, 

This procedure was extended to a few other 0t,~-unsaturated acyl chlorides. Compound 8s (a 3:2 mixture 

of diastereomers) was obtained in 81% yield from 2.3-dimethylacryloyl chloride (42% with procedure B), 

whereas compound 9 s was obtained in 53% yield. 

The following procedure for the synthesis of compound 7 is representative. 

A CH2CI2 (10 mL) solution of 3 (0.40 g. 1.80 mmol) was added, under nitrogen, to a solution of the 

complex acyl chloride-AICl~, previously prepared by adding methacryloy[ chloride (0.21 mL, 2.16 retool) to a 

cold, -10 ° C, stirred suspension of AICI3 (0.29 g. 2.16 mmol) in CHzCIx (10 mL). After complete addition, the 

reaction mixture was slowly brought at room temperature, stirred for 5 h, the time required for completion. 

quenched with saturated aqueous NH4CI. and extracted with ethyl acetate. The organic extracts were washed 

with water, dried over Na2SO4, and concentrated under reduced pressure. The residue was purified by flash 

chromatography (silica gel, petroleum ether/ethyl acetate 9.8/0.2) leading to 0.34 g (58% yield) of the product 

7';. 

It is notheworthy that several examples are reported in the literature regarding the reactions of 

vinylsilanes with o.,~-unsaturated acyl chlorides and leading to cyclic compounds 6s. but. to our knowledge. 

this reaction represents the first example of a simple cyclization, deriving from a preliminary addition of the 

acyclic acyl chloride to the triple bond and followed by a subsequent ring closure, leading to substituted 

cyclopentenones. Moreover. these compounds could be considered useful intermediates for prostaglandin 

synthesis, due to the presence of several functionalities on the substrates. 
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Table 1. Reactions of dienyne 3 with unsaturated acyl chlorides 

o 

A' /SiMe3~ + R / ~ C l  AICI~CH2CI: C l ~ S i M e ~  

Me3 Si: ''~'f A ~  ~ ~-------------~ .10oC ~ r.'~. \ /I 
0 R " / ~ " ~ . ~ ' ~  SiMe3 

3 4-6 7-9 

Acyl Chlorides Procedures Products Yield(%)a 

O 

A 
0 ~ " ~ ' "  SLMe 3 

4 7 

21 

4 B 7 23 

4 Bb 7 25 

4 C 7 58 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

O 

0 l . . ' a ' - " ~ " ~  SiMe ~ 
5 8 

42 

5 C 8 81 

O 

P h ~  CI C C I ~  SLMe3 

6 9 

53 

ayields refer to products purified by flash chromatography, bReaction performed in 1,2-dichloroethane. 
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