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Thecouplingoftwo allylicmoietiesisunimportantreactionforthe synthesisof 1,5-dienes.1One

commonmethodinvolvesreactionof variousderivativesof allylicrdcoholssuchas halides,acetates,ethers

andtrimethylsilyletherswithaUykikmesinthepresence of vatiousLewisacids.2AUylsilanetenninaticationolefin

cyclisationoftertiaryalcoholscatalysedbytrifluoroaceticacid(TFA)hasalsobeenreported.3Similarlyintetmolwu-

larcouplingofbenzylicrdcohols’orits ethers2bisalsoknowntooccurinthepresenceofLewisacids.However

therehasbeennoreportintheliteraturewherethistypeofcouplinghasbeenrepottedusingallylicalcoholsassuch

forthesynthesisof 1,5-dienes.Anymethodwhichusesthesealcoholsishighlydesirablebecauseitwouldavoidan

additionalstepofconversionofthesealcoholstotheircorrespondinghalides,acetateorethers.Recentlywefound

thatallykrimethylsilsneisstableinthepresenceofBronstedacidbis@uorosulfuryl)itnide~(SOzF)2].5 Werea-

sonedthatundertheseconditions,HN(S02F)zmayactivaterdlylicandbenzylicalcoholsviaprotonationforrewtion

withallyltrimethykilane.

Here@wewishtoreportthatBronstedacidHN(SO~J indeedcatalysesthe couplingofallylicas

wellasbenzylicalcoholswithallyltrimethylsilane.Asolutionof1,3-diphenylpropenol(1.0equiv)1 inC~C4was

rdowlyaddedoverapetiodof 15-20tnirttoatnixtureofallyltri.methylsihme(l.5equiv)andIOmol%ofHN(S02F),

at -78”C.Thereactionwascompleteinunder5minafiertheadditionalindicatedbyTLC.Afterusualaqueous

workup product2 was obtainedin 82V0 yield. Wheninsteadof alcohol1, diphenylcarbinol3 was used, the

correspondingcoupledproduct4 wasobtainedin96°/0yield.’ Whenthe firstreactionwas carriedout in the

presenceof 5 foldexcessof2,6-di-tert-butyl-4-methylpyridine,a knowttprotonscavenger,s’8withrespectto

~(SOzF)z, it didnot givethedesiredproduct.Thisexperimentsuggestedthatthe couplingreactionis indeed

catalysedbyHN(S0,F)2.
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Table 1 : Reaction of allyltrimethylsilane with various allylic and benzylic alcohols in

the presence of HN(S02FZ)’(10 mol %).

Entry Substrate t/rein. Product Yield

(a: y ratio)’. (%)

1.

2.

3.

4.

5.

“6.

‘7.

8.

9.

10.

11.

12.

13.

/4.x5ph

p-Mco-C$H,-~

5

5

5

10

30

30

120

5

10

5

F%

82

46 54

\ \J’J’J-x
91

82 18
No Reaction

J&

p-MeO-C,k14~ \

No Reaction

No Reaction

92

71

55

48

15

82

96

78

90

‘Allreactionswerecarriedoutin4 cm3C~CIJmmol of alcoholiccompoundat -780Cunder N2
atmosphere.bDetenninedby IHNMR.CTheyieldwas determinedfrom crudeNMRand only
oneisomerwasobserved.‘Thereactionwascarriedout at OOC.
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Ph

ph~
HN(S02F)2

+ -TMs
OH

~ ph Eq.1
CH2C12, -78°C

P,IOH+ ems ~H:;O::c* phL \ Eq.2
2 ,-

AftereatablishingthatHN(SO,F)zistheactualcatalystinvolved,thereoctionsusingvariousrdlylic

andbenzyhcalcoholswerestudied.Theresultsarewmmarbd inTable1.Mostofthealcoholssmootblyunderwent

allylation.Primaryalcoholslikebenzylalcoholandcirmamylolcoholdidnotgivethedesiredproduct.Theformer

alcoholwaarecoveredassuchbutthelatterrdcoholgaveordypolymericmaterial.Geraniolgavetheproductinlow

yield. l-Phenethylalcoholwas unreactiveundertheseconditions.Thepresenceof a thiophenylgroupat the

R-positionconsiderablysloweddownthereaction(Table1,entry7);thismaybeduetothestabilityofthecarbocation

intermediateasanepistdfoniumioq thusmakingitlessreactive.agl-Methylgeraniolgavethedesiredproductin

moderateyield(48°/0)andtherestofthe productobtainedappearstobederivedfiomintramolecularcyclisation.

Themostprobablecatalyticcycleinvolvedisshowninscheme1. TheBronstedacidgeneratesa

carbocationwhichist.rappedbyrdlylsilanetogivetheailiconstabilisedcarbonation.Thewatermolwulebeingmore

nucleaphilicthanN(SOflz-removestheTMSgrouptogivetheproductandthecatalystisregenerated.

Scheme 1

-
R + TMS-OH

Ym(s02F)2YR-
H20 +N(S02F)2-A A H20 +N(S02F)2”

R~TMS
+ R+

Inconclusioqtheworkdemonstratmthecouplingofailylicandbenzylicakmholswith@Mnd@he

catalysedbyaBronstedacidHN(SOzF)2.Only10mol%ofcatalystissufficienttoaccomplishthecoupling.
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