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The complete examination of coupled '*C-nmr spectra of complex heterocyclic systems is
seldom attempted because of the inherrent complexity of these spectra, arising through extensive
spin-multiplet overlapping. The utilization of the selective excitation technique, in combination
with gated decoupling for the specific re-examination of the primary coupling constants of
resonances at the 4- and 6-positions of the 1-azaphenoxathiin ring system is described.
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Sir:

We have recently described the synthesis of the parent
l-azaphenoxathiin ring system (1) as well as a variety of
substituted analogs (2-4). Comparison of the primary,
one bond coupling constants (' JCH) for the 4- and 6-
positions of the parent l-azaphenoxathiin ring system
with the corresponding resonances of the substituted
systems showed substantial disparity. In all cases, the
substituted analogs were observed to possess coupling
constants consistent with those normally observed in
simple aromatic systems (5). This is in contrast to the
originally reported coupling constants, ' JC,H, = 184.1
Hz and ' JC,H, = 182.2 Hz in the case of the parent ring
system (1). On this basis, the spin-multiplets of the C-4
and C-6 resonances have been examined by the selective
¢xcitation procedure of Bodenhausen, Freeman and Morris
(60) under gated decoupling conditions (7).

The complex nature of gated decoupled 13Conmr
spectra has largely discouraged many workers from their
complete analysis, despite the useful information they
invariably contain. This complexity is a direct result of
the relative magnitude of the primary '*C-'H coupling
constants. Thus, in systems such as heteroaromatics,
where there may be large numbers of carbon atoms with
substantially similar chemical shifts, extensive spin-multi-
plet overlapping is common. Such indeed is the case
with the gated decoupled spectrum of l-azaphenoxathiin
(1), which is severely overlapped, although not degenera-

Figure 1. 25.158 MHz 13Cnmr spectrum of 1-azaphenoxathiin
(bottom); selective excitation with gated decoupling C-4 reso-
nance; a = B’ resonance excited by second harmonic, b = upfield
resonance of deuteriochloroform multiplet harmonically excited
(middle); selective excitation with gated decoupling C-6 reso-
nance (top).

Selective excitation '*C-nmr spectroscopy was
applied specifically to the C-4 and C-6 resonances to allow
the discrete and unequivocal measurement of the coupling
constants associated with these resonances, as is shown
in Figure 1.

Selective excitation, as developed by Bodenhausen,
Freeman and Morris (6) relys on a series of attenuated
pulses (8) applied at precisely spaced intervals in a manner
very much analogous to the familiar T;-Carr Purcell
sequence (9). The pulse interval is defined by the rate
of precession occurring following a pulse, governed by
0 = 2nTAf.
spectrometer, this condition may also be expressed as
7 = 1/Afy, where 7 is the interpulse interval (10). Thus,
when the required conditions are met, a train of “soft”

tively.

Relative to the carrier frequency of the

pulses is applied to the sample which has a net effect of
selectively tipping only one spin to a 90° flip angle
followed by data sampling (11).

In the manner described, we were thus able to selec-
tively excite the carbon resonances associated with the
4- and 6-positions of the l-azaphenoxathiin ring system
producing the set of sub-spectra shown in Figure L.
Measurement of the coupling constants for the individual
resonances excited in this discrete manner thus removes
any ambiguity and precludes the possibility of mis-
measurement of coupling constants. In this fashion, using
the selective excitation technique, the primary coupling
constants have thus been determined to be incorrect in
the original analysis of the gated decoupled spectrum
through an unfortuitous mismatching of spin-multiplet
halves. The correct and unequivocal values of the primary
coupling constants for these resonances are shown in
Table I

The effectiveness of selective excitation/gated de-
coupling, as an aid in the analysis of complex gated
decoupled ' C-nmr spectra is clearly seen in this correc-
tion of the originally reported coupling constant data for
Its utilization in obtaining valuable
structural information from the complex gated decoupled

1-azaphenoxathiin.

spectra of heteroaromatic systems as well as other hetero-
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Table |

13C.'H Coupling Data for the 4- and 6-Positions of the 1-Aza-
phenoxathiin Ring System (1) Obtained by Selective Excitation/
Gated Decoupling Techniques
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1
Resonance Jen *JcH
4 Y1 H, = 163.7 *Jc,H, = 84
6 'JCgHg = 1623 JCgHg = 71

cyclic systems will probably be seen in the near future.
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