
CHEMISTRY LETTERS, pp.233- 236, 1984. (C) The Chemical Society of Japan 1984 

 PALLADIUM-CATALYZED SYNTHESIS OF 2,3-DISUBSTITUTED ALLYLAMINES BY 

 REGIOSELECTIVE AMINOPHENYLATION OR AMINOALKENYLATION OF 1,2-DIENES 

Isao SHIMIZU and Jiro TSUJI* 

Tokyo Institute of Technology, Meguro-ku, Tokyo 152 

Reaction of 1,2-dienes, phenyl iodide or alkenyl bromides, 

 and secondary amines in the presence of palladium-phosphine 

 catalyst affords 2-phenyl or alkenyl allylic amines. 

Several reactions of 1,2-dienes catalyzed or promoted by palladium compounds 

are known, but the selective reaction without oligomerization or polymerization is 

rather rare.1) As a stoichiometric reaction, addition of phenylpalladium to 1,2-

propadiene to give Tr-2-phenylallylpalladium has been reported.2) Tr-Allylpalladium 

complexes are useful intermediates to prepare various allylic compounds. The 

catalytic reactions involving Tr-allylpalladium formation by insertion of 1,2-

dienes to organopalladium compounds, prepared in situ from Pd(O) and organic 

halides are expected to occur if the Tr-allylpalladium complexes are decomposed by 

the attack of a nucleophile. We found that the palladium-catalyzed reaction of 

1,2-dienes with aryl or alkenyl halides proceeded using secondary amines as 

nucleophiles to afford 2,3-disubstituted allyl amines (Eq. 1), and the results are 

reported in this paper.

(1)

In a typical experiment, 1,2-heptadiene (1) (2mmol) in CH3CN (2cm3 was 

added to a boiling solution of PhI (2.5mmol), Pd(OAc)2 (0.05mmol), 1,2-bis(di-

phenylphosphino) ethane (dppe) (0.1mmol), and pyrrolidine (1cm3) in CH3CN (5 

cm3). The mixture was refluxed for 1 h. After evaporation of the solvent, the 

residue was distilled (bulb-to-bulb distillation, 130-140 C/1 Torr) to give N-

(2-phenyl-2-heptenyl) pyrrolidines (2) in 65% yield. The product was found to be 

a 3: 1 mixture of the Z and E isomers.3,4)
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The results of the reactions using various 1,2-dienes, halides, amines, and 

phosphines are summarized in the Table 1. Tri(o-tolyl)phosphine was also a good 

ligand for allylic amine synthesis, but allylic amines were not obtanied with 

triphenylphosphine. Pyrrolidine is the suitable secondary amine for this reac-

tion. However, when diethylamine was used, the allylic amine 8 was obtained in 

only 8% yield, and no allylic amine was obtained with N-methylaniline. Alkenyl 

bromides also react to give 2-aminomethyl-l,3-dienes. 1,2-Dienes with acetoxy, 

hydroxy, or methoxy group were converted to the corresponding allylic amines in 

good yields (runs 8-11). 

The reaction is explained by the following mechanism (Scheme 1). Oxidative 

addition of the halides to Pd(O) species, formed in situ from Pd(OAc)2, affords 

phenyl-or alkenylpalladium halides 14. Regioselective insertion of 1,2-diene to 

14 at the sp carbon gives 7-allylpalladium complex 15, which is decomposed by the 

nucleophilic attack of secondary amines to produce the allylic amines along with 

regeneration of Pd(O).

Scheme 1.
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Table 1. Reaction of 1,2-Dienes, Halides, and Secondary Amines with 

Pd(OAc)2-Phosphinea)

a) Reactions were carried out using 1,2-dienes (1mmol), halides (1mmol) and 

secondary amines (1cm3) with Pd(OAc)2 (0.05mmol)-phosphine (0.05-0.1mmol) in 

boiling CH3CN (3cm3) for 1-3 h under nitrogen. b) E and Z mixture unless other-

wise stated. c) Isolated yields by column chromatography on Al2O3 or SiO2 with 

Et20-hexane or AcOEt-hexane. d) NMR analysis. e) GLC analysis. f) Single iso-

mer, but the stereochemistry was not confirmed.
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The palladium-catalyzed synthesis of allylic amines described here is useful 

for organic synthesis, and the present method also provides a new preparative 

method of I-allylpalladium intermediate, which can be converted to either a varie-

ty of allylic compounds by nucleophilic reactions or 1,3-dienes by elimination of 

Pd(O) (Scheme 2).6)
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