
An important goal of contemporary organic chemistry is the transition metal-catalyzed 
[1]

arylation  of bicyclic (hetero-)alkenes, leading to structures with several pharmacological 

properties like Epibatidin. This nicotigernic acetylcholin receptor antagonist, which was first 
[2]

reported by Daly  in 1992, gave rise to numerous chemical investigations during the past 
[3] [4]years . Also new derivatives like Bornaprin  have been developed as pharmaceutics against 

the Parkinson disease. 

An important scope was the synthesis of variations of the structure, first racemic by Clayton 
[5] [6] [7]

and Regan  and finally also asymmetric, for example by Achiwa  and Kaufmann . Among 

the published work only little is found concerning the use of the solid-phase technique in the  

synthesis of these structures. The most interesting work in this field appeared 1996 by 
[8]

Ellmann , who investigated the arylation of resin attached tropane derivatives. In this context, 

solid-phase supported synthesis of [2.2.1]bicyclic alkenes should also be investigated.
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In order to find a simple and stable test system for the polymer supported hydroarylation of 

[2.2.1]bicyclic alkenes, we have chosen to attach 7-hydroxy-norbornene to a DHP-linked Merrifield 

resin. Starting from this preloaded resin, we have succesfully coupled several  arenes to the attached 

alkene and cleaved the resulting substrates.

Approach
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a) 5 eq. anti-bicyclo-2-en-7-ol, 2 eq. PPTs, 1,2-dichloroethane, 80 °C, 24 h, 0.34 mmol/g;
b) 3 eq. Pd(PPh )4, 4 eq. ArX, THF, 66 °C, 24 h;3

c) 2 eq. PPh , 9 eq. Et N, 4.3 eq. HCOOH, 66 °C, 12 h. 3 3

d) TFA/H O (95/5), rt, 30 min.2
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13C-Gel-NMR of preloaded resin 2.
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4-iodotoluene

5-iodo-m-xylene

*   Isolated yield
** Only exo-Phenylnorbornan was detected (yield 22%)

The present approach shows the ability to attach the bicyclic 7-hydroxy-norbornene to DHP-linked Merrifield resin and the 

succesfull use of this preloaded solid support in palladium-catalyzed reductive Heck arylation. As a first result, it can be observed 

that the achieved yield show a strong dependence on the nature of substitution of the arene compound. In fact, methylaryliodides 

lead to best results in this transition metal catalyzed reaction (reaction 6 and 7). Employing 4-iodoaniline in the present reaction, 

only unsubstituted exo-phenylnorbornan was isolated. This result, due to so-called “phosphanescrambling”, was first observed by  
[3]

Cheng  in 1991. Further work is in progress to light and optimize the processes in solid-phase supported reductive arylation of 

bicyclic alkenes.

Conclusion
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