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Summary

13C chemical shifts and *J(**C—H) couphng constants provide mformatlon on
the structures of some a-lithio-sulfoxides and sulfones.

Carbanions « to sulfur are important intermediates in organic synthesis and
have interesting stereochemical properties [1], but their structure is still a matter -
of controversy [1a, 1b, 2]**. We have studied the lithium salts of sulfur-stablhzed
carbanions by *C NMR spectroscopy, this technique having been successful in
the study of compounds raising related questions, such as arylmethylhthmm [3] '
or phosphorous ylids [4]. We report below our mutual results for some su:nple
representative sulfoxides and sulfones. :

Results

The main features of the spectra are shown in Table 1 along W1ﬂ1 some
litterature data mcluded for comparison. : :

1J('3C—H) coupling constant of the metalated carbon : i

! J(*3*C—H) coupling constants, which are highly sensitive to the hybndlzatlon; ,
state and to the electron density on the carbon atom, have been widely used for. -
investigating the structure of carbanionic species. For every lithio derivative we.
have studied, this coupling constant is always hlgher than in the sta.rtmg com- -
pound Thls is due toa change in the hybnd1zat10n state smce a charge mcrease

*To whom correspondence should be addressed. L i ’
**We recently reported an 'H NMR study of the clithio denvah.ves of the two 4-t-butylthmcyclohexane
oxides [2]. The determmatxon of a.B vicinal, coupl.ing constants in these cyelic ‘ananchomeric molecule
.. was expected to solve the pxoblem of the pyramxda.l ‘or. planar conﬁguxatxon of the meta:lated orca.tbon.
. .- 'The observed 3J values did not allow a definite’ conclu.sxon, but showed t.haLt.he possib).hty of a planax
S structure had to be consulered for oz-hthu) su.lfoxxdes. Ly N R .
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‘induces a decrease of J(13 C—H) In CH;Li, whlch can be: con51dered as a model
for a pyramidal lithiated carbon™, 1J(13*C—H) is 27 Hz smaller than in CH4,

“spite of the large degree of covalent character of the C—Li bond. [3] .
~ In the benzylic derivatives (I—1IV) values of 'J are almost the same for ’ :
sulfoxides and sulfones and are very high, consistent with a nearly plana.r conflgura- .
tion: the AlJ value is greater than in IX, for which a primarily sp? hybnd_lzatlon -
of the benzylic carbon is assumed [3], and is the same as that observed in X, for - =
which the planar configuration of the methylenic carbon has been estabhshed** L
[4]. But X is a neutral, salt-free species, and it has been shown [4c] that in the '
presence of lithium salts, coordination with Li* decreases the coupling constant.-. -
Hence, a very loose C---Li bond must be assumed in I, II; IIT and IV. Speculatlon :
on the nature of this bond on the basis of these data is risky, but participation of
the 7 cloud of the phenyl ring, as it was found in arylmethyllithiums and
fluorenyllithium [9] must be considered. In these four lithio derivatives; an im- -
portant delocalization of the charge in the aromatic ring is shown by the strong
shielding of the para carbon of the phenyl group™*¥*.

In the dlalkyl compounds V and VI, the A'J values are smaller but st111 too

high for an sp® carbon. A hybridization state intermediate between sp? and sp?
as proposed for benzyllithium VIII [3], is the most probable. It is difficult to »
decide whether the decreased sp? character is due to the intrinsic nature of the . -
carbanionic species or to a more covalent C—Li bond or to both. In contrast with '
the previous examples, a significant difference between the sulfoxide V and the
sulfone VI is observed. It may be tentatively explained by a stronger S-0O---Li
chelation and thus a looser C---Li interaction in the sulfoxide.-

13C chemical shifts

In the dialkyl compounds V and V1, the metalated carbon is shielded by about
13 ppm with respect to the starting compound. This shielding, as high as in
CH;Li (VII), is consistent with a high electron density on this carbon. In the
benzylic derivatives, this carbon is either slightly shielded in the sulfones II and
IV, or slightly deshielded in the sulfoxides I and III, whereas it is strongly de- -
shielded in compound VIII. But as '*C chemical shifts have a complex origin, a
thorough interpretation of these values requn:es other data, thus the ylidic carbon
of X is also shielded in spite of its assumed sp® hybridization.

On the basis of theoretical work [1b] it has generally been assumed in the last
ten years that lithium salts of carbanions a to sulfoxides are pyramidal even in a
benzylic position [1]. The experimental results we report here do not support
this assumption. »

Further work is in progress to obtain more information on the relatlon o
between the structure of sulfoxides and sulfones and the properties of theirlithio °
derivatives. Influences of soivent, cation and external salt, are also bemg studied.
Other classes of carbanions are under mvestlgatlon .

*For ethyllithium [5] and cyclohexylhthxum {61, the metalated carbon has been shown to be pyramldal o
in the crystal. S
**This carbon is planar, as shown by the X-ray structure of Ph,P-CH, {71, for which ‘J("G—H) is aboutj. o
the same as in (CH, ), P=CH, [4cl. On the other hand, an ylidic structure with a tetrahedral methylenic
. carbon was recently postulated for (CH,);As=CH, on the basis ot J(”C—H) valua of. 133 8 and s
130.9 Hz for CH, and CH,, respectively [81. o T
***The ortho and meta carbons are not yet 1dent1ﬁed. The pana carbon ha; been assxg'ned by xts relatxve Tl
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