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Introduction

An important challenge in contemporary organic chemistry is the design of new ligands for different transition metal-supported C-

C-coupling reactions[1]. Especially the design of new P-N-ligands for the palladium-catalyzed hydroarylation of bicyclic alkenes, 

leading to Epibatidine-like alkaloids, is still of great interest [2]. Ms-Valphos, introduced by Achiwa in 1992, is one of the most 

powerful P-N-ligand in this field [3]. As we have recently shown, it can be succesfully used with several bicyclic substrates, leading 

to excellent chemical yields and  enantioselectivities[4]. 

Approach

In order to find a simple and effective route to design a polymer-supported 

(L)-Valphos-analogue structure we have chosen the present synthetic 

approach, consisting of for main steps. 

Nevertheless, these soluble Pd complexes show many disadvantages

concerning cost and reuse and in addition to the separation problems, 

deactivation of the homogenous catalysts by formation of less active 

species. To overcome these problems,  we have chosen to prepare a 

system where the chiral (L)-Valphos ligand is attached via a 

structurally stable linker to a polystyrene support[5]. 

ArI Solvent T (°C) Yield ee (%)

1 iodobenzene DMF 65 55 46

2 iodobenzene DMF 55 47 46

3 iodobenzene DMSO 65 45 25

4 iodobenzene CH2Cl2 60 n. r. -

5 4-iodo-toluene DMF 65 44 39

6 iodo-m-xylene DMF 65 45 46

7 4-iodo-anisole DMF 65 35 49

8
2-chloro-5-

iodopyridine DMF 65 34 51
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Color change of polymer during  complexation with Pd°: 

Pd°
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Conclusion:

In the present approach we have prepared a polymer supported Ms-Valphos derivative, using an efficient and 

inexpensive for-step synthetic route. Extensive 13C-and 31P-Gel-NMR verified the resulting polymer-attached structure. 

Compared with soluble Ms-Valphos, the immobilised ligand leads only to moderate yield in the hydroarylation of 

norbornene. Although the reasons for this finding are not clear yet, the color change of polymer during complexation 

might indicate the parallel formation of other heterogenous achiral structures on the surface of the solid support. 

Further investigations have to light this fact. 

NMR-Data

The structure of the resulting polymer and the progress of complexation with Pd° was verified by 13C- and  31P-gel-NMR.  
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1. Synthesis of the monomer:

The synthesis of the required monomer followes the 

strongly modified  route of Itsuno and Nakahama. 

2. Polymerisation reaction:

3.   Deprotection and phosphination:

4.  Complexation with Pd°:

a) 8 eq. SOCl2, DMF, 6 °C, 18 h, 83 %. b) (L)-Valinol, Et3N, THF, Rt, 
24 h, 65 %. c) 1.5 eq. Et3N, 1.5 eq. MsCl, Rt, 18 h, 80 %. 

d) Copolymerisation in emulsion: 1 eq subst. Styrene, 4 eq. Styrene,
0.1 eq. DVB, AIBN,  65 °C, 24 h, 40 %. 

e) 3 eq LiPPh2 THF, Rt, 24 h, 1.1 mmol/g P in polymer.

f) 1 eq. PdTPP4, toluene, 90 °C, 24 h, red polymer.
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