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The reaction of acetone with the perchlorate of 1,5-dithiacyclooctane~1-oxide leads to
a crystalline salt, C9H|7OSZ+C£0‘-. Spectroscopic evidence led to the proposal of structure
(1) for this salt and comparison of the mode of formation of the derivative with that for
other acetonyl derivatives of sulfur compdunds indicated a specific role for $(5) in the

5 An X-ray single crystal analysis has been carried out on the salt to verify

reaction. 3, 4,
the structural assignment, to provide information on any S---S interaction, which might cast
Tight on the participation of S(5) in the reaction, and to study the conformation of the

eight-membered rinag.
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The transparent needles of (I) belong to the erthorhombic system witﬁ.g = 13,67 + 03,

b=9.12+0.04 and ¢ = 21.09 + 05 K (MoK, 2 = 0.7107 R) at 25°%. The measured density,
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p=1.51g cm-z, indicates that there are eight molecules of C9H|7052+'CL04; (Fw = 304.8)
in the unit cell. Systematic absences, hO4, when L = 2n + 1, hkO, when h = 2n + 1, and
Okt when k = 2n + 1, indicate that the space group is Eggg_gé; (No. 61). A total of 1270
independent reflexions was obtained by visual estimates of eq:i-inclination Weissenberg
photographs (Cuﬁa radiation). The structure was solved by symbolic addition methods®

and has been refined, incorporating anisotropic temperature factors for the atoms of the
anion, to an R-factor of 0.14 on all observed reflexions. The structure of the cation is
shown in Figure 1,

The structure (I) is confirmed for the salt and the eight-membered ring is seen to be
in the boat-chair (BC) conformation’. While there are several instances where crystallo-
graphic disorder prevents definite conclusions from being drawn,®s?:'® trans-1,2-cyclo-
octanedicarboxylic acid,'! dimeric gyclooctanone peroxide, '? and a thiaazacyclooctane
derivative'3 have been shown to exist in the BC conformation. A twisted crown conformation
has been found in trans,syn,trans-1,2,5,6-tetrabromocyclooctane, '* There is evidence for
only small energy differences among several conformations in the eight-membered ring
series, 7, 5,16

The transannular $S---S distance is 3.13 R, which is considerably shorter than twice
the van der Waals radius for sulfur (3.70 X)", but is also much longer than the '"long'
S---S distances (2.47-2.57 R) found in thiathiophthen derivatives (I1I)'®. The intramolecular
$---0 contact is 2.80 R; comparison with the sum (3.25 R) of the van der Waals radii,'!
and the carbonyl group orientation, which minimises the S=--0 distance, would imply some
attractive interaction between the sulfur and oxygen atoms., This distance is somewhat
longer than the examples of $---0 distances (2.38-2.70 R) found in 5-atom conjugated
systems'®, and may indicate simply a strong ion-dipole interaction. The bond lengths and
angles in the acetonylthionia portion of the molecule correspond to the generally-accepted
values for the various types of distance and angle, 2°

The full details of the analysis and the relevance of these structural results to the

chemistry of the 1-acetonyl-l-thionia-5-thiacyclooctane cation will be published elsewhere.
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View of the l-acetonyl-l-thionia-5-thiacyclooctane cation lTooking

down the b-axis. Bond distances () are marked.
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