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Allylic Alcohols as Substrates for the 

Palladium(O)-Catalyzed Allylic Substitution 
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Abstmct: A new mthod has been &eloped which allows palladium(O)-cata.lykd allylic s~brtitutif*r to 
occur betwkcn allylic alcohols and anionicC-nucleophiles: on mctioa with Ph@, the allylic xlkoxuk 7 
isfimcon~in~inPothemortrucavsspscies8whichthGn~aWocatrlyzedrection 
with lidliodictllyl XMhmatc via tbe +complex 9. 

Palladium(o)-catalyzui allylic SubadMion’ is an establishuL cf!EenL and highly 

stereoaelecti~methodforthec~c-~,arsdc-obondformation,syntheticapplicationsaf~aae 

lumuous? Although esttmt cmbmatm? c-4 pllosplum3~ and l&ted d&advc&’ of auylic 

atcoholshave~dybeenusedacsu~~*~parentalcohdsaregeaerallymachless 

reecdveP~tO0Thisdys~from~poacapabilityofawnactivabedhydroxylto~asa 

l-*g group. I%eovcr, a C-nucla@ile such as sodialkthyl malomc would fkst amvut the allylk 

alcohol to the amqmding &oxide, nuclc@ilic substitution of which can hardly be anticipated. Very 

few aacmpts have been made to genera& +complcxcs directly froal allylic aMlols and Pd(O)P 

Inoneofthe~,“~ylicalcobol1wru~activatedbyforming~Miaaaobu-type 

inmmdiate2whichthenreacoedwithw(o)togiverisea,thecomplex3(eq.1).Thesubseqtlent 

internal migration of the BxO gmup fmm Pd cfkced an overall allylic subsdtution with an 

O-nuclcophilc (cq. 1); no attempt has been m& to apply this aWhodology to other nuckophiles.13 

Altcmatively. the q3-complex 5 has been gcnemtcd from allylic alcohol 4 on mction with SnCl#do 

and convetted to the allyltin species 6 (cq. 2) which then reacted with aldchydes and kctonu.” In this 

case,~roleofSnC12mayalsohavcbeentoactivate4.Ins~,a~~~onofan 

elccuophilic palladium q3-complcx from allylic alcohol in the presence of a strong base has not yet been 

disclibcd. 
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~wenpatoaminsinc~nofrllylic~7by~softriplmyl 

bmon (Pb3B)” to the reactive species 8 that readily undergo Pd(O)utalyzed substitution with 

lithiodicthyl makmatc a9 a typical C-nuclcophilc (q. 3). 

Since pall&m q3-complexes have xeccntly been found to untkgo phcnylation by 

NaBPlq,16itwasofinmesttocatryoutthemction ofthclithiumalkoxidcof10withPh3Binthc 

absence of lithiodicthyl malonate. In this case we have found (EJZ)-1.3-diphcnylprop-l-en to be the 

majoP~(309b)whichindicatesthatthePh~caabetnrnsfaredfromtbeanionic !qccies 8 

arising in the initial step. Altcmativc transfer from the neutral molccuk of Ph@ is also possiblc.1k18 

In conclusbn. we have dcvclopai a novel technology which allows the palladim(O)-cata- 

lyzcd allylic substitution to occur bctwccn auylic alcohols (rather than cstm) and anionic C-nucleophiles 

(G. 3). This method at the pmcnt stage, may ’ be succesafullyappliedtocompoundswhcrethc 

stuwchcmical outcome is not act&al issue. 
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Schma I. a : (I) BuLl(l equlv.), THF. r.t.. 5 mim 0 Ph$ (1.1 aq~&.). ct., 10 mh; (ii0 UCH(cO@h 
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Less mctive substrates 
Biphenyl and phenol have =kan* 

uid up to 8 h. 
ldcmif%dasbyproductsinallltacliolls.~ 

AsidcfknnW,abis-all latioapmduct(6%)hasalsobcendcmtcd. 
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It2covued(26%)16. 
E;8f7;ijii turned out to be oon-~WJ an wdl,ptohcing mimms of all possible 

Ho Co2M 
HO 

I, n-1 II, n - 2 IU 
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