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Abstract: Copper(I) bromideandcopper(I) iodidecatalyzedthevinylationof aryl andvinyl iodidea to
give the correspondingvinylatedproductsin goodto highyields. @1997

The developmentof new catalysts for C-C bond formationreactionsis a challengingarea in organic
synthesis.Suchactivitiesaredirectedtowardsthedevelopmentof moreactive,selectiveandcheapercatalysts,
The vinylationof aryl andvinylhalides,calledthe Heckreaction,is extensivelyusedin organicsynthesis.’Pd
salts areextremelyactivecatalystsforthis reaction.In recentyearstherehavebeena fewreportson theuseof

Ni complexesfor the Heck reaction?
We havebeenstudyingtheuse of variouslowvalentmetalcomplexesforthe catalysisof thevinylation

of aryl halides.The reactionof variousaryl halideswith acrylatesandstyrenewas catalyzedby Co(I),Rh (I)
(Wilkinson’scatalyst),and Ir(I)(Vaska’scomplex)complexesandgavethe coupledproductsin high yields.’
Furtherinvestigationsin this area have revealedsomevery interestingandusefulheterogeneouscatalystsfor
the Heckreaction.’

Coppersalts arewell knownto catalyzethe reactionof arylhalideswithvariouscarbonandheteroatom
nucieophilea.sReactionsof copperacetylideswith arylhalideshasalsobeenreported.6Copperoxidehasbeen

foundto mediate the reactionof o-iodophenolswith alkynesto give benzofurans.’Most of these reactions
involvestoichiometricamountof the coppercatalyst.Coppersalts are also knownto catalysethe Meerwein

reactionviz. the vinylationof aryl diazoniumsalts.sThere have alsobeen some reportson the preparationof
highlyactivatedcopperwhich undergoesvery facileoxidativeadditionto aryl,vinyl and alkylhalides?The
reactionof the so formedorganocopperspecieswith alkyland acylhalideshas been reported.

I

Arl + 7
CtJX, K2C03 w

w NMP , 150% , A - Ar -

COOMe , Ph

8113



8114

Miura and coworkershave reportedthe facile CUIcatalyzedreactionof aryl and vinyl iodideswith
alkyneaand othercarbonnucleophileslikecyanoethylacetateand acetoacetatea.l”We reportherethe firstuse

of coppersaltaforthecatalysisof the reactionof arylandvinyliodideswitholefins(Heckreaction).The results
of ourexperimentaaresummarizedinTable1.The reactionof iodobenzenewithmethylacrylatewascatalyzed
by CuBrto give methylcinnamatein goodyield(SchemeI).

-

S. No. %

h ABC

1 PhI CHzCHCOOMe 24 75 75 -

2 2-CIPhI CH2CHCOOMe 24 56 50 -

3 4-CiPhI CHzCHCOOMe 24 75 75 -

4 4-MeOPhI CH2CHCOOMe 24 85 78 -

5 4-MeOPhI PhCHCH2 30 - - 80

4 4-MeOPhI CH2CHCOOEt 24 - - 78

5 PhI PhCHCH2 24 67 60 -

6 4-N02PhI PhCHCH2 24 60 - -

7 4-MeOPhI 20 NR

8 4-MeOPhI CHzCMeCOOMe 51 - - 31

9 4-MeOPhI CH2CMeCH0 34 - - 40

10 4-MeOPhI PhCHCH, 30

11 PhCHCHBr PhCHCH, 28 - 46

12 PhCHCHBr CH2CHCOOEt 28 - 75

13 2-IPhCONMe~H~ . 48 - 54’ 54’

14 2-IPhCOO~H~ 18 - Slb 53b

A: CuBr;B:CUI;C:StoichiometricCUI;a: CyclizedProduct,b: Dehalogenated,deallylatedProduct;Reaction
Conditiona:ArI/Olefin/K2COJCatalyst= 1/2/2/0.1;NMP, 150“C, 24 h, Yields based on Aryl Iodide; All

productswere characterizedby IR and *HNMR.
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Inatypical reaction,thearylhalide(2mmol),methylacrylate(4mmol),KzCOj(4mmol)andthecatalyst

(0.2 mmol)were placed in a roundbottomflask. l-Methylpyrrolidinone(5 mL)was used as solventand the

reactionmixtureheatedto 150“Cfor24 h.Aftertheusualworkup,the reactionproductwaspurifiedbypassing
througha columnof silica gel.

Differentaryl iodidesreactedwith methylacrylateto give the correspondingtranscinnamatesin good

yields.Undersimilarconditions,iodobenzenealso reactedwith styreneto formstilbenein goodyield. Inter-
estingly,phosphineand otherIigandswere not requiredfor the reaction.Styrylbromidereactedwith styrene
and ethyl acrylate to give the correspondingdienesin goodyields.All these reactionsgavethe transolefins.
Thecyclizationof N-methyl-N-allyl-2-iodobenzamidetogiveN-methyl-4-methylisoquinolonealsoproceeded
in moderate yields (54Yo)in the presenceof CUI(Scheme U). The reaction of 2-iodoallylbenzoateled to
dehalogenationanddeallylationgivingbenzoicacid(53%).
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CUIbeing inexpensiveand readilyavailable,we also investigatedthe effectof stoichiometricamounts
of thecatalystonthis reaction(CuImaypreferablyberecrystallizedandstoredinavialcoveredwithaluminium
foil).1’The reactionswere alsocarriedout innewroundbottomflasksusingcleanstirringbarsto eliminatethe
possibilityof poisoning(in a reverseway for eg.withPd or Ni,whichmightcatalyzethe reaction)with other

metalcatalysts.12Thereactionsbetweendifferentarylandvinylhalideswithvariousoletinsproceededto give
the correspondingvinylatedproductsin goodto highyields.Methylmethacrylateand methacroleingavelow
yields(31 and 40 %) of the substitutedproducts.No reactionwas observedwith cyclooctene.Withcatalytic

amountof CUIor CuBr,no reactionwas observedwith methylmethacroleinand methylmethacrylate.

Bromobenzeneandchlorobenzenedidnot reactundertheseconditions.Similarly,aliphatichalidesalso
did notundergothe reaction.In summary,CuBrandCd were foundto catalyzethevinylationof aryl iodides
in goodyields.Furtherstudiesare underwayto investigatethe mechanismand the effectof Iigandsand more

activecopperspecieson this reaction.
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