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give a broad peak of selectivity around
[Gd(L4);)**, for which interstrand 7-stack-
ing interactions are optimized (Fig. /) [6].
Unfortunately, only faint luminescence is
observed for [Eu(L*);}?*, probably as the
result of efficient non-radiative quenching
processes via low-energy excimer states
[6].

Suitable tridentate binding units for
triple-helical lanthanide building blocks
derived from these structural motives thus
require the simultaneous connection of
benzimidazole and amide side arms to the
central pyridine ring leading to unsym-
metrical tridentate binding units. In order
i) to increase structural control and ii) to
prevent MER — FAC isomerization of the
triple-helical mononuclear Ln'! building
block, this unsymmetrical tridentate re-
ceptor has been incorporated into the seg-
mental ligand L> which is expected to
produce self-organized triple-helical non-
covalentlanthanide podates [LnM(L5)5]3,
where Ml is a d-block metal ion occupy-
ing the facial pseudo-octahedral site pro-
duced by the three wrapped bidentate units,
thus organizing the strands for their coor-
dination to Ln'l [7]. [LnM(L5);]* are
indeed selectively produced by the self-
assembly processes, and various d-block

metals have been introduced to induce
new electronic and structural properties in
the final Ln™ devices (Fig. 2). {EuZn-
(L)3]* acts as an efficient and water-
resistant UV— vis light-converting de-
vice [7], [LnFe(L%);]3* exhibit subtle syn-
ergic effects between the two metallic
sites leading to the fine tuning of the Fell
spin-crossover parameters [8], and [LnCo-
(L3);]%* represent the first inert facial non-
covalent podates obtained with Ln'! as
templating agents [9].

These self-organized non-covalentlan-
thanide podates offer fascinating possibil-
ities for the molecular and supramolecular
programmation of structural and electron-
ic properties in Ln!ll devices. They are
currently investigated as prototypes for i)
selective recognition of Ln'L ii) direction-
al vis — vis light conversion, iii) coupled
optical-magnetic switches, and iv) lumi-
nescent metallomesogens.
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Being fascinated by the structure and the
biological function of nucleic acids, [would
like to contribute to their research. As a
synthetic chemist, I am planning to inves-
tigate the synthesis, properties, and poten-
tial applications of functionalized oligo-
nucleotides. Thereby, I am concentrating
on the (so far) less intensely investigated
ribonucleic acid (RNA). About one year
ago, I started developing a strategy for the
synthesis of C(5')-functionalized nucleo-
side building blocks and RNA oligonucle-
otides derived therefrom, and have chosen
(unnatural) L-configurated RNA as a first
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working for my former supervisor, starting the
new, still ongoing project, in which the synthe-
sis, pairing properties, and replication of pyran-
osyl-RNA (‘p-RNA’), anisomerof RNA, were
investigated. In February 1995,  moved to San
Diego and worked for eight months at the
‘Scripps Institution for Oceanography’ in the
group of Prof. Gustaf Arrhenius. This geo-
chemist explores the structure and synthesis of
double-layered metal hydroxide minerals, nat-
urally occurring anion-exchange materials. We
studied the interaction of such minerals, con-
taining incorporated sulfite anions, with alde-
hydes and developed a mineral-assisted syn-
thesis of sugar phosphates under very mild
reaction conditions. In October 1995, I re-
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of Prof. Andrea Vasella, who generously had
accepted me as ‘Habilitand’. Since October
1996, 1 have profitted from the ‘Alfred-Wer-
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Scheme 1. Key Intermediates in the Synthesis of L-RNA Strands [1]
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Figure. Model representation of an RNA duplex in the A-form, containing a 1-{6"-O-(w-aminopropyl)-
B-D-allofuranosyl]cytosine nucleoside (left), and comparison of thermodynamic data of duplex
Sformation [S] and transition curves (‘melting curves’) between an amino-functionalized RNA
tetradecamer and the parent oligonucleotide (conditions: 0.15M NaCl, 0.01M phosphate, pH = 7)

(right)

model system (Scheme 1) [1]. Based on
these studies, and together with a Ph.D.
student who started her dissertation in
September 1996, it was meanwhile possi-
ble to efficiently synthesize and incorpo-
rate a 6'-0-aminopropyl-B-D-allofurano-
syl-nucleoside building block into an RNA
strand and to determine the pairing prop-
erties of this functionalized oligonucle-
otide (Scheme 2) [2].

Within the first project, a facile synthe-
sis of the prefunctionalized L-ribose de-

rivative 1 from D-glucose was developed
(Scheme 1). This common intermediate
was converted in a few, simple steps to the
phosphoramidite building blocks 3 con-
taining the four canonical nucleobases.
For the protection of the positions O-
C(2", the known photocleavable (ortho-
nitrobenzyloxy)methyl group [3] was cho-
sen, and reaction conditions were devel-
oped to introduce this group regioselec-
tively. From these building blocks, RNA
oligonucleotides were efficiently synthe-
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sized on a DNA synthesizer. Complete
deprotection of the L-RNA strands was
achieved by ammonolysis followed by
photolysis applying improved reaction
conditions developed within this project.

L-RNA, besides being the product from
a model study, is no substrate for the
ubiquitous RNA-cleaving enzymes and is
hence a superior material for all investiga-
tions where no enzymes, cells, or organ-
isms are involved, such as physicochemi-
cal or structural studies. In collaboration
with Dr. Martin Egli (Northwestern Med-
ical School, Chicago) the (potentially su-
perior) properties of racemic, homochiral
RNA oligonucleotides withrespecttocrys-
tallization behavior and structure determi-
nation will be studied.

Following exactly the same route as
described above, we have meanwhile syn-
thesized the phosphoramidite building
block 4 derived from D-allofuranose, car-
rying an allyloxycarbonyl-protected ami-
nopropyl group at O—C(6") (Scheme 2).
This compound was incorporated into
RNA oligonucleotides with comparable
efficiency to the unmodified nucleoside.
The orthogonality of the protecting groups
allowed a selective liberation of the amino
group, with the oligonucleotide still at-
tached to the solid support [4].

The determination of the pairing prop-
erties and CD-spectroscopical dataof RNA
tetradecamer derivatives revealed that the
base pairing and the conformation of an
RNA A-type duplex is not disturbed se-
verely by the introduction of an ami-
noalkyl-substituted D-allofuranosyl nucle-
oside (Figure). We are currently develop-
ing reaction conditions for the formation
of conjugates and the introduction of other
functional groups into such prefunctional-
ized nucleic-acid structures.

I am very grateful for the generous
supportfromthe ‘Alfred-Werner-Stiftung’,
which is offering me the unique opportu-
nity to spend all the time, now and in the
coming years, on my research projects [6].
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