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The observation of a linear relationship between the **C-nmr chemical shifts of the C-la carbon and the
dihedral angle in a series of phenoxathiin analogs is reported. Presently available data, although limited, is
presumed to be indicative of a more general behavior which has not been previously recognized or utilized.
Extension of this observation to include other sulfur containing tricyclic systems may be expected to provide
a useful means for the preliminary estimation of dihedral angles from solution '*C-nmr measurements after

suitable parameterization.
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We have investigated the synthesis of various annular
nitrogen containing analogs of the phenoxathiin ring
system as potential new psychoactive ring systems (4-7). A
guiding premise in our selection of the phenoxathiin ring
system as the heterocyclic nucleus for our exploratory
studies was the isosteric equivalence of the phenoxathiin
oxygen linkage and the phenothiazine -NH- linkage (4,7),
as well as the close similarity between the dihedral angles

Table 1

Comparison of the "C-nmr chemical shifts of the la carbon of
phenoxathiin (1) and a series of analogs in deuteriochloroform with
their respective crystallographically determined dihedral angles ().
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(D) of phenoxathiin (8) and several neuroleptic pheno-
thiazine analogs (9,10). The latter consideration seemed to
be particularly germane to the design of these agents
since, in the phenothiazine series, the increased planarity
resulting from the replacement of the 2-chloro-substituent
of chlorpromazine (& = 139.2°) (9) with a 2-methoxyl
group to give 2-methoxypromazine (& = 157.4°) (11) is
associated with a complete loss of pharmacologic activity
(12). As an outgrowth of our utilization of *C-nmr spectro-
scopy in the structure confirmation studies of these new
compounds (4-7,13), we have observed a linear correlation
between the dihedral angle of these systems and the
chemical shift of the sulfur bearing la carbon (Table I).
This relationship provides a convenient means for the
estimation of dihedral angles in this and presumably, after
suitable parameterization, other heterotricyclic systems of
medicinal interest and is the basis for this communication.
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Figure 1. Plot of the 1:’C-mm' chemical shifts of the Cla carbons of selected

phenoxathiin analogs vs. the corresponding dihedral angles. .

© HeteroCorporation



1146

Correlation of various spectral parameters, e.g.
chemical shift and coupling constants with physical quan-
tities such as electron density have been attempted.
Notable examples of such studies include the correlation
of chemical shifts with electron densities in simple planar
nitrogen containing systems (14,15). In contrast, similar
attempts with more complex heterocycles have met with
only very limited success, particularly in the case of non-
planar systems, where attempts to correlate proton
chemical shift with physical quantities gave no useful
result. In light of the poor results previously obtained with
non-planar systems, we were thus quite surprised to
observe a linear relationship between the **C-nmr
chemical shift of the 1a carbon and the respective dihedral
angles in a series of phenoxathiin analogs. These data,
although limited, are summarized in Table I and
illustrated by Figure 1. Statistical evaluation of this data
gives a correlation coefficient, r = 0.959, in direct con-
trast to the results of an earlier study which attempted a
similar correlation and gave a correlation coefficient of r
= —0.109. While arguments may certainly be advanced
which challenge the validity of correlating solution and
crystal measurements, the data, nonetheless, indicate that
there is a direct correspondence between the overall
molecular geometry and *C-nmr chemical shift behavior
of the Cla position (17).

Further refinement of the reported relationship will
require the complete analysis of the spin-spin and dipolar
couplings of representative molecules oriented in the
nematic phase. Completion of this detailed analysis should
provide a firmer basis for comparing solution and crystal-
lographic data. Preliminary studies with this direction are
presently underway in these laboratories and will be
reported.
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