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Summary

Polarisation transfer sequences (INEPT and DEPT) in conjunction with 2-D
NMR have been used to assign resonance signals in the '*C NMR spectra of novel
cryptands (3) containing ferrocene and ruthenocene units. The data are con-
sistent with a trans disposition of the carbonyl groups in all examples of 3.

In recent publications {1,2] we reported the synthesis of cryptands 3 and 4,
[Z = Fe, m =n = 2] and a determination of their structures by a combination of
conventional 'H and '*C NMR. Subsequent work has shown that the ratio of
monomer 3 to dimer 4 may be controlled by variation of the temperature of the
condensation reaction [3] over the whole range of cryptands. We now report
that the resonance signals in the '*C NMR spectra of the monomers may be as-
signed using the polarisation transfer techniques (INEPT and DEPT)* [ 4] and
when the !3C signals of the oxymethylene and ferrocene carbons are coincident,
the spectra may be resolved by 2-D NMR [5].

All the cryptands were prepared by the standard condensation reaction (see
Scheme 1) and gave satisfactory elemental analyses and molecular weights by
mass spectrometry. The *3C spectrum of the 2/2 monomer (3, Z= Fe,m =n = 2)
had already been assigned by a combination of broadband-decoupled and off-
resonance '*C NMR [ 2] and this was therefore used as a basis to establish the
validity of polarisation transfer technique and the parameters to be used. When
compared with the conventional 3C broadband decoupled spectrum (Fig. 1)
the DEPT spectrum shows positive signals for the ferrocene carbons, negative

*INEPT = insensitive nuclear enhancement by polarisation transfer, DEPT = distortionless enhancement
by polarisation transfer.
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Fig. 1. '*C NMR spectra (broad band decoupled and DEPT) of 3 (m = n = 2) in CDCl, (ref. TMS) at
62.9 MHz. (DEPT parameters: 8 = 37", too (H) 32 us, t,,(C) 16.5 us, 300 transients, 10% solution).
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Fig. 2. Heteronuclear J-resolved (gated-decoupling) '°C 2-D NMR of 3 (m = n = 2) in CDCI, (ref. TMS).
(2-D parameters: F2: 2K for '>C, SW 2100 Hz, Hz/Pt = 2.0, Gaussian window function, 16 transients, 10%
solution; F1: the J dimension, 64 data points, (zero-filled to 128), SW 200 Hz, Hz/Pt = 3,125). (a) F1 trans-
form gives all J-couplings at 1/2 their actual value.

signals for OCH, and NCH, carbons, and no signal for the ipso-carbons of the
ferrocene ring. It is immediately apparent that one OCH, carbon coincides with
one ferrocene carbon at 72.9 ppm and this is confirmed by the 2-D spectrum
(Fig. 2) which, in the J-resolved axis, reveals a doublet (Fe—C) superimposed
upon a triplet (OCH,). Details of the spectral parameters are reported in the
Figure captions.

The DEPT technique was then applied to a range of monomeric cryptands
and the resultant assignments appear in Table 1. It is clear that the method pro-
mises to be invaluable in the assignment of signals within these complex spectra,
and in addition the data allow certain structural deductions to be made.

In the case of the symmetrical cryptands 3 (n = m) the carbonyl groups could,
in principle, be cis or trans to each other in the rigid structure. Tentative argu-
ments, based on variable temperature 'H and !*C NMR spectra, have been ad-
vanced [2] to suggest that the structures are in fact trans. However, the observa-
tion of four N—CH, signals and eight ferrocene-C signals for the unsymmetrical
monomer 3 (m = 2, n = 1) and a similar complexity in the other unsymmetrical
monomer 3 (m = 3, n = 2) strongly implies the trans configuration since the cis
isomers would contain a plane of symmetry through the metal atom parallel to
the plane of the cyclopentadiene rings. The inference therefore, is that all the
monomeric structures have a trans disposition of the carbonyl groups.

{Continued on p, C42)
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