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Abstract: Diastereomerically pure (5R,7R,8S)- and (5R,7R,8R)-5,6,7,8-tetrahydro-6,6-dimethyl-
2-phenyl-8-phenyltio-5,7-methanoquinoline were prepared and assessed in the enantioselective
palladium catalyzed allylic substitution of 1,3-diphenylprop-2-enyl acetate with dimethylmalonate.
Enantioselectivities up to 83 % were obtained. Copyright © 1996 Elsevier Science Ltd

Enantioselective reactions based on palladium catalyzed allylic substitutions are currently an actively
pursued research area.l In this context, heterotopic sulfur-nitrogen ligands such as sulfur-containing oxazolines
are now reaching high levels of stereocontrol.2 As a part of work aimed at the synthesis and application in
asymmetric catalysis of chiral pyridine ligands3 which are gaining an important role in homogeneous catalytic
asymmetric synthesis,# we are now devoting our interest to sulfur-containing pyridine ligands. In this
communication we report the preparation of diastereomerically pure (5R,7R,8S)- and (5R,7R,8R)-5,6,7.8-
tetrahydro-6,6-dimethyl-2-phenyl-8-phenyltio-3,7-methanoquinoline (3 and 4) and their application in the
enantioselective palladium catalyzed allylic substitution of 1,3-diphenylprop-2-enyl acetate with

dimethylmalonate.
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a: Phenacylpyridinium iodide, AcOH, AcCONH 4, 120°C, 4h, 82 %; b: BuLi, THF, lh at-78 °C
then that 0°C; c: PhSO,SPh, THF, -78 °C then slowly r.t., 70%; d: chromatography: SiO, ,
toluene/ petroleum ether = 1/1

The ligands 3 and 4 were readily accessible in a two step procedured (Scheme). The reaction of (+)-
pinocarvone 1, obtained by SeO7 oxidation® of B-pinene (92 % ee)’, with 1-phenacylpyridinium iodide8 gave
the pyridine 2 in 82 % yield.9 The red solution of lithiated 2, obtained by treatment with n-butyllithium at -78
°Cfor 1 h and then 1 h at 0 °C, was quenched with S-phenyl benzenethiosulphate at -78 °C to give a 3:1 mixture
of 3 and 4 which were separated by chromatography on silica gel (toluene/petroleum ether = 1/ 1).10

The ability of new ligands to provide asymmetric induction in palladium catalyzed allylic alkylation of 1,3
diphenylprop-2-enyl acetate with dimethyl malonate was examined. Allylic substitutions were carried out
employing Trost's procedure, which used [Pd(n3-C3H5)Cl]2 as procatalyst, and a mixture of dimethyl
malonate, N,O-bis(trimethylsilyl)acetamide (BSA) and potassium acetate in methylene chloride at room
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temperature.“ In both cases chemical yields were excellent and good levels of asymmetric induction were
obtained. It should be noted that both epimers 3 and 4 which differ only in the Cg carbon configuration, gave a
similar level of stereodifferentiation but opposite configuration of dimethyl 1,3-diphenylprop-2-enylmalonate.
This result indicates that the steric course of the reaction depends on the stereogenic centre bonded to the sulfur
(Cg) and it is surprisingly insensitive to the other stereocentres.

In conclusion, we have shown that sulfur-pyridine compounds are able to function as ligands for palladium
catalyzed allylic substitutions and that two epimeric ligands, generated from the same intermediate, behave as
pseudoenantiomers. Further studies including modifications to ligand design and reaction conditions are in

progress.
Table. Allylic alkylation of 1,3-diphenylprop-2-enyl acetate with dimethyl malonate.2
OCOCH;  CH,(COOCHs3), , BSA, KOAc CH(COOCH,),
CGHS N C6H5 [Pd(ﬂ3-C3H5)C1]2 / Lxgand C6HS N * C6H5
Ligand React. time, h Yield,b % % EeC Conf.
3 38 90 83 R
4 48 85 78 S

aTypical procedure: A solution of [Pdm3-C3H5)CI)2 (2.5 mol %) and ligand (10 mol %) in CH2Cl2 (1 ml)
was stirred at r.t. for 0.5 h. 1,3-Diphenylprop-2-enyl acetate (0.4 mmol) in CH2Cl2 (1 ml), dimethyl malonate
(1.2 mmol), N,O-bis(trimethylsilyl)acetamide (BSA) (1.2 mmol) and potassium acetate (3 mol %) were added
in sequence and stirring continued at r.t. until the conversion was complete as shown by TLC analysis [light
petroleum:ether/3:1; Rf (product)=0.3]. The reaction mixture was diluted with ether (25 ml) and washed with
ice-cold saturated NH4Cl. The organic phase was dried (Na2S04), concentrated under reduced pressure and the
residue purified by flash chromatography [light petroleum:ether/3:1] to give dimethyl 1,3-diphenylprop-2-
enylmalonate.bIsolated yields. SDetermined by 1H-NMR using Eu(hfc)3 as chiral shift reagent.
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