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The arrangement of Cpe-0-Cgr in arylic methoxy compounds has not yet been
conclusively established as far as the geometry in the dissolved state is con-
cerned1.~A structure where the methoxy group lies in the plane of the aromatic
ring is supposed to allow for maximum overlap of the orbitals of the lone pair
electrons on the oxygen and the w-orbitals of the aromatic ring. This should
favor the planar conformation of the methoxy group relative to the phenyl ring.
Considering steric aspects an arrangement with the methoxy group out of the
plane should be favored.

Authors investigeting the vibrational spectra of substituted snisoles do

agree that there exists a twofold rotational barrier2

of about 3-6 kcal/mole;
whether this is due to two plenar or two out of plane conformers is less
clear1’3. Therefore it seems of interest to apply one of the most recent tools
in conformational analysis to this problem ~ the Lanthanide Induced Shift
technique (LIS)u. LIS calculations on methoxy xanthones did not yield unambi-
5

guous results”. The indanol system should provide a better framework for
obtaining reliable and quantitatively interpretsble LIS data:

(a) Secondary alcohols coordinate strongly with tris(dipivalomethanato)-
europium(III). The coordination of this reagent to the methoxy group is
negligible compared to the hydroxy group. This is demonstrated by comparing

the LIS values for 1-indanol (1) and S-methoxy-3-methyl-inden (g):
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The LIS data in brackets correspond to a concentration ratio of Eu(dpm)az
substrate = 0.5 (60 MHz, CDCl3, velues in Hz). The other data are "bound"
chemical shiftse in ppm, determined by the method described in ref.7 « This
method allows an estimation of the equilibrium binding constant (X), assuming
a 1:1 complex of reagent (L) snd substrate (S): L + S =§= LS%E Even if this
simple model does not account for the multitude of equilibria possible in
systems of this type 4 , K should represent a good relative measure for the
complexing sbility of the functionsl groups of the compounds investigated.

K for ] is>50, K for 2 is <0.5; therefore the hydroxy group in indsnols is at
least 100 times stronger complexing to Eu(dpm)3 than the earylic methoxy group.

(b) The lack of any symmetry planes in 71-indanol allows the calculation
of @ unique metal position unrestricted by any symmetry considerations 8;

(¢) The moleculer frsmework of indanol is rather rigid (motion of atoms
about well defined average positions is permissible) end a sufficient number of
LIS values for compounds 1 and 3-2 can be used for a reliasble computational 9

enalysis. The correct assignment of LIS dats (especially for the C(2) and C(3)
10

methylenic protons) was confirmed by the R-factor ratio test using the
computer program PDIGM 9 (confidence level better than Q5%).
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The LIS data ("bound" chemical shifts, in ppm) for protons of known posi-
tions in 6-methoxy-indanol (2), 6-methoxy-5-methyl-indanol (4) and 6-methoxy-
~-7-methyl-indanol (2) " can be used to calculate the proper lanthanide posi-
tions in the complexes 12. They are virtually the same for all three compounds
(distence O-Eu = 3.2 &, angle C-0-Eu = 125° 13; R-factors 0.03-0.06; PDIGM 7).
Knowing now the geometry of the complexes, the expected LIS for particular con-
formations of the methoxy group due to rotation about the caryl-o bond (angle
©) are calculated. The results are shown in the Figure below. The shaded area
allows for some uncertainties of the correct lanthanide position, the dashed

lines indicate the experimental values for the methoxy LIS in 3, 4 end 3.

Inspection of the Figure shows that a conformation perpendicular to the
plane of the aromatic ring should produce LIS values of about 1.1-1.3 ppm for
all three compounds (the average for © = 90° and 270°); substitution of H by
CHz in 5- or 7-position should not change the 6-methoxy LIS drastically.

On the other hand, the two equally populated conformers (© = 0° and 180°)
corresponding to & planar structure of 3 (predicted LIS 1.0-1.25; obs. 1.02)
should be very sensitive to substitution in 5~ or 7-position. The population of
the planar structures for 4 will be shifted largely towards the conformer with
© = 180° (predicted LIS 0.55-0.75; obs. 0.671). For 3 the conformer with & = 0°
should be the only one of importance (predicted LIS 1.5-1.85; obs. 1.92 ppm).
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The dats reported permit the conclusion that only the assumption of
essentially planar conformations of the arylic methoxy group reletive to

the aromatic ring accounts fully for the observed LIS values.
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