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Introduction

Since dendrimers were first reported, by Tomalia et al.,*
researchersin thefield of dendrimer science have focused
primarily on the synthesis and chemical modification of
these systems. At present, a wide variety of dendrimers
with different properties are known?® and many of these
materials contain  poly(propyleneimine) dendrimers
(DABdendr) as building blocks. It iswell established that
the physical properties of dendrimers are determined by
the nature of the peripheral groups® and, in this context,
DABdendr systems have been used to prepare compounds
for different applications: for example, monolayers on
gold,* liquid crystals® or additives to a liquid crystal ma-
trix,® dioxygen binding by copper complexes,” cationic
dendrimers for gene delivery,® organometallic photonu-
cleases,® carbohydrate-coated dendrimers,'® cyclodextrin
binding by cobaltocenium-functionalized dendrimers,*
amorphous calcium carbonate stabilizers,*? photoswitch-
able supramolecular systems,® guest moleculesin encap-
sulation.*

Abstracts

Preparation

The first approach to the synthesis of DABdendr was re-
ported by Vogtle.'> However, procedures for the large-
scale preparation of these materialsin their different gen-
erations was first described by Waérner and Miilhaupt®
and, independently, de Brabander-van den Berg and
Meijer (in back-to-back manuscripts) in 1993.1” The syn-
thetic route is shown in the scheme below. Today, DAB-
dendr materials are commercially available up to the fifth
generation.

2
ZCN cN N A \d zf )/(ij ZNHZNHZ
e
! KN M %N H yf_‘/ NH;
NG N RSN Ng“ - JM_—///NZ;
N [ N f L~
Hol. Ny T e
CN HoN \/\Vh N~
N — S —NH2
Hz | Raney Co :izl’\””\f[ \’\NfN\\\\ N,
Fra ot B S
H,l Fe o~ é . %W/\AM:HZ
HaN ~—
= s
HzN\/\/N\/\/\N/\/\NH2 T v ))/ﬁ y(('% >N\krh H\\\NHNZHZ
H\ Ny " f‘/f % % | e Nz
=l NH, NHNHy NHAH,

DABden(NH3)4 DABden(NH3)g4

Dimethyldodecylammonium chloride-functionalized third gen-
eration DABdendr systems have proven to have strong anti-bac-
terial properties. These compounds are over two orders of
magnitude more potent against Escherichia coli than their low
molecular weight counterpart (n-dodecyltrimethylammonium
chloride).®
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Sincethefirst report of adendritic box,® the open and close con-
trol of dendrimers has been the focus of many research groups.
Balzani and Vogtle?® have described a fourth generation DAB-
dendr bearing up to 32 photoisomerizable azobenzene groupsin
the periphery. These materials have been used as potential hosts
for Eosin Y. The all-E azobenzene dendrimers can be reversibly
switched to their Z form by light excitation. Eosin is hosted more
efficiently by the dendrimersin the Z form than the E form.

hy Grﬁ& @
BI’
NH hV
g W “\‘N@N/ \Q
N
. §e1

I

Test experiments involving the Heck reaction have demonstrat-
ed that dendritic diphosphane palladium complexes have a sig-
nificantly higher catalytic activity (typically, turnover numbers
of 50 versus 16 for the parent compound). This phenomenon is
attributable to the higher thermal stability of the dendritic com-
plexes. After precipitation from the reaction mixture, the isolat-
ed Pd-containing dendrimer was reused in the same reaction and
displayed comparable catalytic activity.?*

DABdendr systems have been modified by the incorporation of
pamityl and adamantly endgroups through either a thiourea or
urealinkage. The resulting materials have been used as multiva-
lent hosts in organic solvents for a number of guest molecules
containing aterminal urea-glycine unit, with multiple secondary
interactions (hydrogen and ionic bondings) being responsible for
the guest-host compatibility.??
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