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Abafract: Treatmentof terminalacetylenewithin situgeneratedhydrogeniodideand
followedby the reactionwith cuprouscyanideprovideda simpleand regioselective
transformationof acetyleneinto2-substitutedacrylonitrdeinW to goodyields.
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The addition of hydrogencyanide to alkynes catalyzed by transition metal complexesto form a,~-
1-3

unsaturatednitrilesarepotentiallyusetldinorganicsynthesis. Althoughhydrogencyanidecanbe generatedin

situfkomacetone cyanohydnnto avoid the use of the poisinoushydrogencyanide,4one or two moles of

hydrogencyanidemayaddto a triplebond,sincethe initialproductis a Michael-typesub8tratewhichmayemily

undergothe secondadditionreaction.Moreover,the transitionmetalcatalyzedadditionof hydrogencyanideto

phenylacetylenewillgive 3-substitutedacrylonitrileas the majorproduct.1’2The use of palladium-and nickel-

catalyzedadditionof trimethylsilylcyanideor trimethylgermylcyanideto acetylenesto form ~-cyanoalkenyl-

silanesor gerrnanesmaybe anrdternativerouteto form2-substitutedacrylonitriles.
5-8However,it tendsto form

cyclicpyrrole derivativesseverelylimitingits applicationas an alternativereagent in the approachto the

hydrocyanationof rdkynes.6’7Recently,a highlyregioselectivesynthesisof 2-iodo-l-alkenesfrom terminal

alkynesbyusinghydrogeniodide,generatedinsitufromTMSCVI%DH20inacetonitrile,hasbeenreported.9’10

In additio~ cuprouacyanidehas been reportedto react with WI halidesto yieldnitnles in the ab8enceor

presence of solvents.11’12Based on these works, we now repott a simpleand one-pot method for the

regioselectiveconversionof terminalacetylenesinto 2-substitutedacrylonitrilesin fair to good yields. As

representativeterminalalkynes,arylacetylenes,I-allqmes,and other propargylether, sulfide,and ester were

chosen.The results are shownin TableI. It is noted that terminalacetylenewith variouskindsof iimctional

group and aryl bromide (entry 9) may be tolerated under these reaction conditions. The 3-substituted.
regioisomersweredetectedonlyin lowyieldsby IH-NMRgpectralanalygis..

In a typical procedure, CH3CN (5 ML), TMSC1(0.55 g, 5 tnmol), H20 (45 IL, 2.5 rnmol) and

phenylacetylene(0.51g, 5 rnmol)weresequentiallyaddedto a dryflaskcontainingNaI (0.75g, 5 mmol)undera

nitrogenatmosphereat room temperature.After 0.5 h a hypodermicsyringeis used to transfer a solution

containingdry CUCN(1.80 g, 20 mmol)and dry N-methyl-2-pyrrolidinone(NMP,25 mL) into the reaction

mixtureat roomtemperature.The reactionmixturewas then heatedundera nitrogenatmosphereat 100”Cfor

another3 h. A&r beingcooled,the mixturewaspouredintoetherandwas stirredvigorouslywith40 mL of a

solutioncontaining2.5 g of ferricchlorideand4.5 ml-of 3 M HCIto removecuprousion complexeswith the
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nitrilegroup. The organicextract was washedwith brine to removethe remainingNMP, dried (MgS04),

concentrated,andchromatography(hexaneskther= 4/1) to give0.50g (78°Ayield)of 2-phenylacrylonitrile.

Thus, we have developeda simple and one-pot conversionof terminal acetylene into 2-substituted

acqlonitrile.The applicationof 2-substitutedacgdonitrilesin the preparationof poly(phenylene-vinylene)with

electroluminescentpropertyis underinvestigationinour laboratory.

TableI. RegiosekctiveOne-PotConversionof TerminalAcetyleneinto2-SubstitutedAc3ylonitrile.

[1CUCNR-C-(J.H & > .=- ‘>+ ‘+
I NC

CH3CN
CN

~a ~

Entry R= 1s0.Yield(V.) RatiO of &@

1 78 99:1

2
s

63 98:2

3 Ph-C02-CH2- 58 98:2

4 n-C5Hl I- 61 92:8

5 ~-c6H13- 69 94:6

6 n<8H17- 72 97:3

7 Ph-O-CHy 52 97:3

8 Ph-S-CH2- 47 97:3

9 W&-n

#

72

Br ‘-~

r3-G%30

98:2

a AIIcompoundshavebeenfilly characterizedby IH- and 13C-W ~ andMS
spectroscopy,b Basedon crude IH-NMRspectralanalysis.
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