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Acetyl Substituted Benzenes.

Useful Cores for the Synthesis of Dendrimeric Polyketones
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Abstract. Benzylation of acetyl substituted benzenes is an efficient route to dendrimeric
polyketones. A benzyl bromide possessing a masked carbonyl group is the key reagent
for the dendrimeric growth. n-Stacking in the crystals of the first generation from 1,4-
diacetylbenzene is observed. © 1997 Elsevier Science Ltd.

The synthesis of dendrimers is an objective of permanent interest in the nineties. A huge number of
reports about synthetic methodologies, new properties, chiral dendrimers and dendrimers containing metal sites
have been published.' Ethers, esters, amides and amines are the main functional groups used for the dendrimeric
growth and several functional groups have been attached to the surface of the dendrimers. While a lot of effort
has been focused on the functionalization of the surface of the dendrimers, not much work has been done on the
modification of the internal functional groups.

Dendrimeric polyketones, which have not yet been described, are substrates with enormous possibilities
given the reactivity of the carbonyl moiety.

We have planned the synthesis of dendrimeric polyketones in which a divergent synthesis starting from
acetophenone 1, 1,4-diacetylbenzene 2 and 1,3,5-triacetylbenzene 3, is employed and which profits from the
efficient double benzylation of acetophenone under phase transfer catalysis conditions.’

Reactions of 1, 2 and 3 with benzyl bromide afforded the first generation compounds (4, 5 and 6) in
satisfactory yields.”® Reaction of 3 with p-bromobenzyl bromide afforded the corresponding first generation
compound 7, which possesses six bromine atoms on the surface. Compound § crystallises on a monoclinic
system (P2)/n) with two formula units per unit cell.* The asymmetric unit comprises one independent half-
molecule. Two n-stacking between the phenyl groups, A....B and A.....A (A’ and B’ are the related with A and
B by a centre of symmetry) can be identified, which, according to Hunter’, are stabilising interactions (A.....B,
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SICD = 3.7909(2) A, Ry,: 1.02 A, dihedral angle: 79.99(8)% A.....A, SICD = 3.7912(14) A, Ry: 3.10 A, dihedral
angle: 38.25(9)°XFigure).
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Dendrimeric growth requires the presence of an acetyl group on the surface. Two alternative routes were
tested: i) Friedel-Crafts acylation of the first generation compounds, compound 6 was converted to the
corresponding hexaacetylated compound 8 using acetyl chloride and Al Cl; in dichloromethane (yield 45%) and
compound 4 was acylated in the same conditions to afford compound 9 (yield 60%) , and ii) the use of a benzyl
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bromide bearing a masked carbonyl group, 10. Compound 10, 4-bromomethylacetophenone dimethyl acetal was
prepared by a careful radical bromination of 4-methylacetophenone and subsequent acetalization.®

Alkylation of 1 with 10 following the genecral procedure’ and subsequent hydrolysis using
montmorillonite clay K-10 in carbon tetrachloride at room temperature afforded the first generation compound
bearing the acetyl groups, which permit further growth. Benzylation of 9 afforded the second generation
compound from acetophenone 11 in 12% yield (11, M= 744, three carbonyls groups, seven phenyl groups).
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In conclusion a new class of dendrimers, dendrimeric polyketones, possessing a large number of phenyl
moieties and with different surface functionalities have been prepared. The methodology used represents a
versatile route, by modification of the surface functionalities, to a wide number of dendrimers. Studies on next
generation, compounds, new surface groups and modifications to the internal carbonyl groups are in progress.
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