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Hypervalent (hypercoordinated) compounds with unusual va- Scheme 1. Synthesis of Persulfurane 2
lences on main group elements have attracted considerable attention 5 W
due to their extraordinary structure and reactivitynlike typical 54 Q) 3
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stable organic compounds, hypervalent compounds do not obey the ”‘ 2 XoF,/BFyOEt,
! _— 'S’2+ 2BFy ———» 3 S
octet rule. CHAON /-40 °C 3 THF/-78 °C \R

Recently, stable tetra- and hexacoordinated organo-chalcogen
compounds (organo-chalcogenuranes and -perchalcogerf)ranes
have been prepared. Strong electron-withdrawing ligands stabilize 1 et
hypervalent structures that possess characteristic three-cémier
electron (3e-4e) bonds. Even organo-persulfuranes, which have assigned to the two biphenylylene ligands on the sulfur atom.
two aryl ligands, can be isolated when the other four ligands are Fyrthermore, théH NMR signal of each 3hydrogen atom in
strongly electron-withdrawing The stability of hypervalent com- persulfuranes (VIR appears at an unusually high fieki §.15 Qa)
pounds increases as the period number of the central atom increasegind 6.61 2b)] compared to that) 7.71) of bis(2,2biphenylylene)-

The syntheses of hexacoordinated organo-chalcogen compoundssyifurane3.” This upfield shift is characteristic of theis config-
such as persulfuranes and perselenuranes, which have only aryl ogration as seen iais-bis(2,2-biphenylylene)perchalcogenuranes,
alkyl ligands, are extremely difficult, although a few organo- such as bis(2!2biphenylylene)difluoroperselenurane, bis(hH2
pertelluranes [12Te—6(C6)] that consist of all carbon ligands have  phenylylene)dihalopertellurane, and the bisbiphenylylene)Te-
recently preparedi.Schaefer et al. conducted a theoretical study oxide dimer® This result indicates that the aromatic ring of the
on hexamethylpersulfurane (G)gS and concluded that (G}S neighboring biphenylylene group shields tHepBoton of2. Thus,
could be synthesized.However, organo-persulfurane [t3— 2 has an octahedral structure andis.configuration with respect
6(C6)], which contains only carbon ligands, has yet to be tothe methyl or phenyl ligands. Single crystal2afwere formed
synthesized. by recrystallization from CHGIl at room temperature. X-ray

We have successfully isolated and determined the structure of crystallographic analysis was used to determine the novel structure
bis(2,2-biphenylylene)sulfurany! bis(tetrafluoroborate) {8— of 2a Figure 1 shows an ORTEP plot of the molecular structure
4(C4)F" (1), which is a stable organo-sulfuranyl dication that
contains only carbon ligandsThis unique organo-sulfur species
was generated via an unstable bisGhphenylylene)difluoroper-
sulfurane, which was produced by the fluorination of the corre-
sponding sulfuran&.” We hypothesized thdt, which has a high
electrophilicity, would be a suitable precursor to provide the desired
organo-persulfurane with only carbon ligands. Indeed, the reaction
of 1 with organo-lithium reagents gave bis(2tphenylylene)di-
C-substituted persulfurane [£5—6(C6)] (2) as an amazingly stable
solid. Herein, we communicate the first synthesis, isolation, and
structural determination of bis(2;Biphenylylene)dimethyl- and
diphenyl-
persulfuranes 2a,b) as novel species that contain only carbon
ligands.

Sulfuranyl dicationl was treated with 2 molar equiv of methyl-
and phenyllithium in dry THF at-78 °C. After removing the
solvent at 0°C, the crude product was purified by column
chromatography (silica gel/CHgIto give stable and moisture-
insensitive colorless crystals of bis(2phenylylene)dimethyl- and
diphenylpersulfurane2@,b) in 7 and 53% yield, respectively. The
1H and'3C NMR spectra o2 in the aromatic region reveal that
the two phenyl rings of the biphenylylene groups are nonequivalent.
There are four doublet and four triplet peaks in tht NMR
spectrum and 12 peaks in tHC NMR spectrum, which are
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Figure 1. Labeled ORTEP drawing at the 50% ellipsoid probability level
of 2a

of persulfurane2a and the adopted numbering scheme. The unit
cell of 2a consists of four [(GHg)2(CHs)>S] molecules without
solvent. The racemic compound contains two types of sulfur centers.
Each sulfur atom has two biphenylylene ligands and two methyl
ligands in the coordination sphere in both theand A configura-

! University of Tsukuba. tions. The central sulfur atom has a distorted octahedral geometry

* Rikkyo University. ) . .
8 Current address: Foundation for Advancement of International Science.  with the two methyl ligandsisto each other. The three-& bond

6778 m J. AM. CHEM. SOC. 2006, 128, 6778—6779 10.1021/ja060497y CCC: $33.50 © 2006 American Chemical Society



COMMUNICATIONS

lengths are 1.891(2) [S(£)C(13)], 1.919(2) [S(1)C(12)], and Acknowledgment. This research was supported by Grants-in-
1.936(2) [S(1)>-C(1)] A, which are longer than the standard value Aid for Scientific Research from the Ministry of Education, Culture,
of a S-C covalent bond (1.787 &) The S(1}-C(12) and S(1¥ Sports, Science, and Technology, Japan and the Fund of Tsukuba

C(13) bond lengths oRa are shorter than the-8C apical bond Advanced Research Alliance (TARA) project [University of
lengths [1.926(2) A] of bis(2;2oiphenylylene)sulfurane].” These Tsukubal].
results suggest that the-3de bond of S(1) C(12) is stronger than
the corresponding apical bond 3a1However, the length of S(1)
C(1) bond on the biphenylylene plane is longer than those of the
corresponding apical bond iB. As Mayer has suggested, the
difference in length is due to the electron-donating property of the
methyl group on the opposite siée.

The bond angles around the central sulfur atom range from 85.5
(8) t0 93.80(10). The three 3e-4e bonds are nearly perpendicular (1) (a) Hayes, R. A.; Martin, J. C. Sulfurane Chemistry Qrganic Sulfur

Supporting Information Available: Details for synthesis, char-
acterization, spectral data (PDF), and X-ray crystallographic file (CIF)
for 2a. This material is available free of charge via the Internet at http://
pubs.acs.org.
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