
J.  B m .  Chem. Soc., Vol. 7, No. 1,'s-18,1996. 
Printed in Brazil. 

O 1996 Soc. Bras. Química 
0103 - 5053 $6.00 + 0.00 

Telomerization of Isoprene and Methanol Assisted by 

Palladium-Chiral Phosphine and/or -Chiral Amine Complexes 

Paulo Dani, Jairton Dupont* and Adriano L. Monteiro 

Grupo de Catálise, Instituto de Química, UFRGS, Av. Bento Gonçalves, 9500 

91501-970 Pbrto Alegre - RS, Brazil 

Received: March 3, 1995; August 14, 1995 

A reação do isopreno em presença de metóxido de sódio e de quantidades catalíticas de 
compostos de paládio(I1) associados a uma série de fosfinas e aminas mono e bidentadas quirais 
produz essencialmente o telômero l-met6xi-2,6-dimetil-2,7-octadieno 2 e o dímero 2,7-dimetil- 
1,3,7-octatrieno 4. A formação do dímero e do telômero pode ser controlada pela escolha do ligante 
quiral. Desta maneira, o telômero 2 é obtido seletivamente na presença de um ligante bidentado 
quiral contendo fósforo e nitrogênio mas com baixos excessos enantioméricos (e.e. até 12%). Por 
outro lado, o dímero do isopreno 4 é formado preferencialmente usando-se um ligante contendo 
somente nitrogênio. 

In the presence of sodium methoxide and catalytic amounts of palladium(I1) compounds in 
conjunction with a series of mono and bidentate chiral phosphines and amines isoprene produces 
mainly the telomer 1-methoxy-2,6-dimethyl-2,7-octadiene 2 and the isoprene dimer 2,7-dimethyl- 
1,3,7-octatriene 4. The formation of the dimer and telomer can be modulated by the appropriate 
choice of the chiral ligand. Thus, the telomer 2 is obtained almost exclusively in the presence of 
bidentate phosphine-amine, but with very modest e.e.'s (up to 12%). On the other hand, the isoprene 
dimer 4 is preferentially formed when only a nitrogen-containing ligand is employed. 

Keywords: telomerization, oligomerization, koprene, palladium 

Introduction 
Arnong the various routes to chiral non-racemic com- 

pounds, homogeneous transition metal catalysis has been 
shown to provide very useful enantioselective C-C and C-Y 
(Y = H, O, Si, ...) bond-forming reactionsl-3. A particular 
advantage of using transition metal compounds in catalysis 
is that the selectivity can, in principle, be "tuned" by ligand 
variations (ligand t a i~o r in~ )~ .  The telomerization of dienes 
and nucleophilic reagents by transition metal compounds 
is a well-studied reaction in hoii~ogeneous ~ a t a l ~ s i s ~ - ~ .  
Although the telomerization of isoprene can lead to very 
useful precursors of natural products, especially chiral ter- 
penes7, in only one case has its enantioselectivity been 
inve~tigated~.~: the telomerization of isoprene and metha- 
no1 using palladium allyl complexes and chiral mono- 
phosphines and phosphites yielding l-methoxy- 
2,6-dimethyl-2,7-octadiene 2, with a maximum e.e. value 
of 35%8,9. In this paper we present our results fiom the 

telomerization of isoprene and methanol in the presence of 
palladium (11) compounds and a series of mono and biden- 
tate chiral phosphorus and nitrogen-containing ligands. 

Experimental 

General 

A11 manipulations were performed under dry, oxygen- 
fiee argon using s h d a r d  techniques. A11 solvents were 
dried and distilled under argon prior to use. Infrared (nujol 
mulls) spectra were recorded in the region of 4000-400 
cm-' using a Mattson 3020 FTIR spectrophotometer. The 
'H and 13c- {'H) NMR spectra were recorded at 200.13 and 
50.32 MHz, respectively, using a Varian VXR-200 instru- 
ment. Proton and carbon shifts (Glp.p.m., JIHz), are positive 
down field relative to externa1 SiMe4. Elemental analyses 
were carried out by the Central IQAJFRGS (Porto Alegre, 
Brazil). Mass spectra were obtained with GC-MS 
HP5988A (EI, 70 eV). The reaction products were analyzed 








