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The S---0 interaction in a number of gq-(1,2-dithiole-3-ylidenic) ketones ( I) has been stud-
ied by means of infrared spectroscopy and X-ray diffraction, leading to the proposal of a corre-
lation between the length (§) of the S---0 contact and Ay, the difference between the carbonyl
vibration frequency in the methylene ketone and that in the corresponding dithiolylidene ketone.'
Several contributors (eg Ila-d) to the structure of compounds of type (I) have been proposed. 2= ¢
The physico-chemical properties of the g-(1,2-dithiole-3-ylio)phenolate molecule ( III) are very
different from those of compounds of type (I).* The infrared spectrum of ( I1I) does not show
an absorption corresponding to the carbonyl group.” Comparison of the IR spectra in the range
1200-1700 cm™' for the (5-phenyl-1,2-dithiole-3-ylio)phenolates '°0, and enriched in '%0, indi-
cates that the only band that is noticeably shifted is that at 1284 cm' [1284 cm' in the '%0
compound (CSz) to 1272 cm™' in the '®0 compound (CS;)].7 This band is probably due to a vibra-
tion of the type '"7a'' of the phenolic ring [Wilson's notation]® and is sensitive to substituents,®
Thus structures of type (IIb-d) should be more important than those of (Ila) for the molecule of
(III), leading one to anticipate a particularly short S---0 distance in this molecule., An X-ray
structure analysis was carried out on (III) to provide quantitative data on the S---0 interaction.

The crystals of (III) are thin, dark-red needles elongated along the c-axis, Crystal data:
CisHy00S;, M = 270°1, orthorhombic, a = 24-920(5) R, b = 13-089(3) R, c = 7-622(2) R, =28,

b, = 1-44 g/cm®, space group Pbca, Cu Ka rediation (A = 1-5418 X). Intensity data were
collected on a four circle Picker FACS-1 computer-controlled diffractometer, A total of 1256
independent non-zero reflections wes obtained with 20 <130°, The structure was solved by the
symbolic addition method'® and has been refined by full-matrix least squares methods to an R-factor
of 0:058 on all non-zero data. The refinemené fnvolved anisotropic temperature factors for the
non-hydrogen atoms and isotropic temperature factors for the hydrogen atoms. The molecular
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Figure 1: Bond lengths and angles in (I1I), }he typical esd of the S-S, $-0, S-C, and C-C bonds
are 0.003, 0.007, 0.008, and 0-012 A,

dimensions found in the study are shown in Figure 1,

The $---0 length of 2-184(7) X in (III) is shorter than any of the lengths found in compounds
of type (I). The $---0 (nitroso) length of 2-034(5) R found in (IV)'' and the lengths of 1-875-
1879 R found in the symmetrical molecules (V)'? and (VI)'® are the only examples of shorter
§---0 lengths, Furthermore, the C-0 length of 1-301(9) R is longer than those found in com~
pounds of type (1) and approaches the length (1-316~1-319(4) X) found in (V). It is closer to
the value expected for a phenol (l~36l°\) 4 than to that for a quinone (1-223) .!* The S-S length
of 2-137(3) X is longer than any of the values reported for compounds of type (I). The large
external C-C-0 angle at C(5) is a further indication of a strong S---0 attractive interaction,

The X-ray results thus indicate that compounds of type (III) must be described mainly by
structures such as (IIb), (IIc), and (IId). They are in very good agreement with the observations
made by IR spectroscopy and further justify the hypothesis of a correlation between the IR

frequencies observed and the S---0.distance in the compounds of type (I).
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