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S U M N ' I  A R Y

Application of linear nacromolecular amines -anchored or not- as 1i-

gaads for copper redox catalysts to irnprove the reaction of 2,ó-disubstituted

phenols to C-C and or C-O coupJed products was the main object of this inves-
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In Chapter I a description is given of soÍne general aspects concerning

metal catalysis followed by sorne general remarks on anchorage of 1ow molar

rnass catalysts. Apart frorn that the application of linear nacromolecules in

rc la t ion  to  meta l  ca ta lys is  i s  d iscussed.  A lso  a  shor t  survey  is  g iven  o [  the

state of affairs concerning the catalysts and the rnechanism of the reaction

of  2 ,6 -d isubs t i tu ted  pheno ls .  The ca ta lys ts  bes t  l c rown so  fa r  a re  homogenc-

ously soluble 1ow molar mass copper amlne complexes. However, these catalysts

can only be used once j.n a batch-Iike operation. The fixation of these ligands

in a macronolecuLe is the - l i rst step in the anchoring process. Subsequently

these macrornolecular catalysts can be anchored on a support to rnake easy sep-

aratlon possible.

Anchorage of the already lrrown rnacromolecular pyridine-like catalysts

on a support (I)  is one method of making batch-l ike re-use possible. This pos-

slbility was thoroughly investigated and is described i-n Chapter II, III, IV.

The rnost lmportant result was that it was found that, anchorage of pyridine-

like rnacromolecular catalysts to silica via one chajn end by copolymerization

f rom the  S iOr -sur face  (Scherne 2) ,  was  poss ib le ,  the  in t r ins ic  ac t i v i t y  be ing

preserved (Chapter  I f ) .  An  inc reas ing  0  o f  the  s i l i ca  w i th  po lymer ,anchored

Scheme  2 .
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(Scheme 3) and tested on their catall"Lic activity and then conpared to their

1ow molar mass analogues. The binding of these ligands to the nonpolar poly-

styrene resulted irt an enhancement of the reoxidation rates of the active

copper sites. Moreover the application of a spacer proved to favourably affect

the attainableness of the sites. It u'as found that these catalysts had rates

rnuch higher than those of other arnine-copper catalysts. After carryiag out a

khetic analysis these higher rates could be ascribed to an intrinsic activity

of the sites that was at least ten tirnes hisher than is usua1.
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or unanchored,positively influenced the substrate corrplexation to the active

sites. Moreover batch-1ike re-use with complete preservation of activity ap-
peared to be possible. At first application of these catalysts in a continuous
process gave some problems (Chapter II) but at a later stage these problerns

were solved by using a new t)?e of rnernbrane-ïeactor (Appendix).

The cornbination of polarities of support and macromolecule strongly

influenced the adsorption behaviour of both anchored and unanchored macromolec-

ular catalysts (Chapter IV). Adsorption occured with pyridine-1ike polymers,

when the silica surface was hydrofobic jn conbjaation with styrene as a como-

nomer and also when the surface was hydrophilic in combination with methyl-

nethacrylate as a comonomer, in the (anchored) rnacromolecular ligand. Besides

the amount of adsorbed polyner was higher when more surface aïea was offered.

A second way of inproving the process was the developnent of new,

better macromolecular catalysts. New 1ow molar nass ligands were used for the

copper complexation and they were built in in linear macrornolecules. These

newpollnneric copper catalysts, on the basis of imidazole (II and III) (Chap-

ter V) or on the basis of 4-arninopl'ridine (IV) (Chapter VI), were synthesized
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