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Ahrmcr: lntramolecutar cyaoosilyi&m was achieved by the readon of chbmd+hmylsilyl etha of 
trimethykilylcyanidc in the pmmce of pdadium cataIya 

bmqqmgylic alcohols with 
The reaction pocecdcd rcgio- and Wvely to give (Zj-3-(1- 

cyanoalkylidene)-2-sydrof~s. whase ailyl group was tmlsformai inkl WiltU!4CSgUliCpUpS. 

Palladium-catalyzed cyanosilylation of carbon-carbon triple bonds puwides an attractive method for 

preparation of functionalizcd a&unsaturated nitriles. 1 The drawback of the reaction is, however, low 

regioselcctivity in the case of internal alkynes. We herein wish to describe palladium-catalyzed intramolecular 

cyanosilylation of homopropargybc alcohols leading to regio- and stereoselective formation of (Q-3-(1- 

cyanoallrylidtne)_2-sila~~y~~s, whose silyl group was readily converted into various organic groups. 

A mixture of chlorodiphenylsilyl ether2 of homopropargylic alcohol 1 and 1.2 molar equivalent of 

trimethylsilylcyanide was heated in toluene underreflux in the ptwence of palladium catalyst to afford (Z)-34 l- 

cyanoalkylidem)-2-silatetrahy~s 2 in moderate to good yields (cq.1, Table 1).3 
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The cyanosilylation maction proceeded stemoselectively via cxo-ring closure. Any products derived 

from intermolecular cyanosilylation were not detected under the conditions. It may be presumed that cyatw 

chluan exchange between 1 and timethylsilylcyanide took place prior to the palladium-catalyzed intramolecular 

cyancsilylation to carbon-carbon triple bond (eq.l)P Actually, 4-(cyanodipbenylailyloxy)-1-butyne was dis- 

tilled from the mixture of 1 and trimethylsilylcyanide. In contrast to the chlorodiphenylsilyl ethers, 

chlorodimethylsilyl ethers gave no cyclized products curresponding to 2. Among palladium catalysts examined, 
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Pd(acac)z (acac = acetylacetonate) and pd2(db&CHCl3 (dba = dibenzylide neacetone) were the most effective. 

but PtlC1&ri&ne catalyst, which was employed for the intermolecular cysnosilylation, showrxl low activity.1 

Compared with terminal alkynes (entry 1.2), which ate subject to oligomerization in the presence of pallsdium 

catalyst, intetnal alkynes underwent intramolecular cyanosilylatice in better yields (entry 3,4). Conjugated 

enyne le also cyclized via S-&o ring closure to give 3+cyano(vinyl)methylidene]-2-silatetrahydmfuran (Ze) as 

acioandtransmixtute(4: 1). Thes~l~tivitywasnmarkablyimprovedup~acis/transrrtioof13:1. 

when Pd(acach was used together with 1,1,3,3-tttramethylbuts~y~ (isocyaGde/Pd = 3 : 1) (entry 5)s 

Table 1. Intmmolecular Cyanosilylation of Alkynes 
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Reactions of chlomdiphenylsilyl ethers 3 and 4 derived ftom propagyl alcohol and 4-pentyn-l-al. re- 

spectively, with Irimetbylsilylcyanide under the conditions identical with those for h.b (Table 1) did not affoul 

any cyclized products but gave very complex mixtures. Consequently, only the formation of Z-membemd ring 

was favorable for the intramolecular cyanosilylation. 

3 4 



8637 

ThCcyCliutionpKIdUCU2 -t~sllylaticminthe jIrumccofKPuraMtQnpaaturewith 

retention of stereochemistry (cq.2). Thus. regie and stereoselective hydrocyanation of homopmpwgylic 

alcohols was formally achicval by the intramolecular cyawsilylation-protakailylation sequence.6 
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Synthetic elaboration of the cyanosilylation products is also feasible by palladium-catalyzed mcou- 

pling with organic halide~.~ Aryl and alkcnyl iodide as well aa allylic and bcnzylic lmnnii gave the concspon& 

ing coupling products 6a-d in modaate to good yields by use of (PPhJhpdQ(CH2wyicuI catalyst (cq.3. Table 

21.8 It is remarked that I@. which has failed to promote the palladium-catalyzed coupling readon of alkoxy- 
ad fluorosilyldkencs so far reported, was usable as fluoride s4xucc in the prcscnt coupling don. The high 
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Table 2. Palladium-Catalyzed Cross-Coupling with Organic Halides 

entry organic halides products 
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reactivity &silicon-carbon bond in 2 may be given by strongly electron-withdrawing cyano lpwp at its b 

position. 

The palladiumcatalyzcd intramolecular cyanoailylation of alkyncs ptwides a new entry into the synthc- 

sis of tegio- and stenodefined cf$-unsaturated nifxiles. 

General E.qwimental Procedure for Palladium-Catalyzed htramolecular Cyanosilyhion . 

A mixture of trimcthylsilylcyanidc (0.84 mmol. 83 mg) , cblorodiphcnylsilyl ether of homopropargylic alcohol 1 

(0.70 mmol) and palladium catalyst in toluene (0.9 mL) was stirted under &htx for the period indicated above. 

Bulb-to-bulb distillation of the mixtme (0.5 mmHg) gave cyclized pmduct 2. 
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