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|. Introduction:

The measurement of steric size has been a controversial topic in organic chemistry which
prompted a large number of different studies. Van-der-Waals radii can be used to define steric
size as well as structure/reactivity correlations of suitable systems such as substituted

cyclohexanes (A values).

Deslippage

The deslipping reaction of rotaxanes, in
which the wheel slips over the stopper at
elevated temperatures, should also
provide insight into the steric demand of
the stopper.

As shown earlier, small structural
changes can cause huge effects on the
deslipping kinetics of a rotaxane.

One of the smallest steric changes which
can be made In a molecule iIs the 4
replacement of hydrogen atoms by
deuterium. Thus, rotaxanes with labeled
stoppers may serve to evaluate the
sensitivity of the deslipping reaction for
steric changes.

According to electron diffraction studies and calculations, in time average
the C-D bond is shorter than the C-H bond by ca. 0.005 A. Furthermore,
the vibrational amplitude and the vibrational frequency of the C-D bond is
lower in comparison with the C-H bond. This is reflected in a smaller Van-
der-Waals radius.

Labeled Rotaxanes:Synthesis

The deuterated di-[Dg]-t-butyl phenol stopper was synthesized according
to known procedures (Scheme 1). Threefold Friedel-Crafts alkylation of
benzene 1 is followed by a Friedel-Crafts acylation and the replacement
one of the t-butyl groups in 2b by an acetyl substituent. The attachment of
an acetyl substituent deactivates the aromatic system and prevents it
from further reaction. Baeyer-Villinger oxidation of 3b with m-
chloroperbenzoic acid leads to the intermediat 4b. The hydrolysis of ester
4b yields stopper 5b.

The rotaxanes 9a,b and 10a,b can be prepared from the corresponding
stoppers 5a,b, one of the axle center pieces 7 or 8 and the wheel
component 6 by an anion template effect with 25-30% vyield.

lIl. Characterization

spectroscopy (C-D vibrations around 2200 cm-1)

spectra, the degree of isotope labeling could be derived to be larger than 95%.

Deuteration of stopper 5b can be detected by 3C NMR (septet for the CD; groups at 30.2 ppm) as well as IR

From the 'H-NMR spectra of 9b as well as from the isotope patterns (9a left and 9b right) of the MALDI mass
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V. Kinetic Measurements

monitored by tH-NMR spectroscopy (Figurel).

free axle and free wheel appear.

The deslipping reaction is a unimolecular process and follows a first rate law. It can easily

Over time, the rotaxane signals decrease and new signals of the liberated components i.e. the
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