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Palladium-catalysed Arylation of Allylic Alcohols: 

Highly Selective Synthesis of B-Aromatic Carbonyl 

Compounds or ~-Aromatic a+-Unsaturated Alcohols. 
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The palladium-catalysed reaction of aromatic halides with allylic alcohols leads to the formation of 

B-aromatic carbonyl compounds 14. Reaction conditions have been investigated to favour the formation of 

conjugated aromatic alcohols, but they have not been of synthetic use 5. 

We have reported that the arylation of allylic alcohols leading to the formation of aromatic carbonyl 

compounds - which is the usual pathway of the Heck reaction with allylic alcohols - can be performed under 

mild conditions upon addition of tetra-n-butylammonium chloride 6. We now report that a highly selective 

formation of conjugated aromatic alcohols can also be achieved from aromatic halides and allylic alcohols. 

Indeed, the results described below show that the outcome of the coupling can be highly controlled by 

the catalyst systems (I) and (If). 

Highly selective formation of aromatic carbonyl compounds 1 is realised under phase transfer 

conditions, in the presence of the catalyst system (I) constituted by a catalytic amotmt of palladium acetate 

and a combination of sodium bicarbonate and tetra-n-butylammonium chloride 6, the reaction being 
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performed in N,Ndimethylformami de or acetonitrlle. On the other hand, highly selective formation of 

aromatic conjugated alcohols 2 can be achieved in N,lWimethylfformamide (or without solvent), in the 

presence of the catalyst system (II) constituted by silver acetate (or sliver carbonate) and catalytic amounts of 

palladium acetate and triphenylphosphine I. 

ArI + OH 

==X 
R H I catalyst system (II) 

I 

reaction (II) 
R H 

2 

catalyst system (I): [~~~.P~(OA~).$QHCO&B~I$KJDMF~ 
catalyst system 0: [catsd(OAc)dcatPPh~A~A~~ 

Reactions (I) and (Il) are both highly regioselective with respect to the addition of the aromatic group: 

only I3 substitution is observed. Their structural isomer selectivity is also very high: only traces of alcohol 

compounds are obtained when the arylation of allylic alcohols is performed in the presence of the catalyst 

system (I) and minor amounts of carbonyl compounds are observed when the reaction is conducted in the 

presence of the catalyst system (II). Reaction (II) is moreover highly stereoselective: only an Q type double 

bond is formed a to the alcohol functional group (Table). 

Formation of carbonyl and alcohol compounds in palladium-catalysed reactions of organic halides with 

allylic alcohols is determined, a priori, by a palladium hydride g-elimination and a palladium hydride reverse 

addition-reelimination 3. 

The exclusive obtention of alcohols can only result from both an absence of isomerisation and a high 

regiospecificity of the g-elimination step. The silver ion effect for suppressing isomerisation has been 

repOrted s*9. Our present and pn vlous ’ nsults suggest either a formation of unsaturated alcohols (which are 

isomerized into carbonyl compounds in the absence of Ag+) as the fit step of the Pd-catalysed arylation and 

vinylation of allylic alcohols, or a silver salt specific and determining effect for favouring the elimination of 



2123 

Table. Highly Selective Formation of g-Aromatic Carbonyl or E-Aromatic a,6-Unsaturated Alcohol 

Compounds from Aromatic Halides and Allylic Alcohols *. 
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a) Mixtures of aromatic halides (1 equiv.) and allylic alcohols (2-3 equiv.) were stirred for X-2431 in the 

presence of the catalyst system (I) or (II), respectively at 30-WC and at 70-75°C ; b) (I): NaHCO3 (2.5 

equiv.)/ n&@C!l (1 equiv.)/ Pd(OAc)2 (0.02-0.05 equiv.) in Dm (II): AgOAc (1 equiv.)/ Pd(OAc)2 

(0.03-0.05 equiv.)/ PPh3 (0.06-0.1 equiv) in DMF; c) All compounds are characterixed by mass spectrometry, 

IR, lH and 13C NMR spectroscopy; d) Non optimized yields of chmmatographically isolated compounds; e) 

Ref. 6; f) The reaction was achieved without solvent in the presence of a large excess of allylic alcohol (8-10 

equiv.); g) CH3CN instead of DMP ; h) Ag2CO3 (0.6 equiv.) instead of AgOAc. 
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the proton which is not on the carbon bearing the alcohol functional group. 

In summary, the outcome of the arylation of allylic alcohols can be highly controlled by the catalyst 

systems (I) and (II) which are both highly selective. We can now construct at will a g-aromatic carbonyl or a 

f&aromatic a$-unsaturated alcohol functionality from an aromatic halide and an allylic alcohol, under 

relatively mild reaction conditions lo and with high chemo. regio and stereocontrol. 
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