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Los Alamos, New Mexico 87545 Rapid reactions occur betweeis- or trans[0sY (tpy)(Cl)-
Receied August 3, 2000  (N)]" and 3,5-MeCeHsSH in CHCN under Ar at room temper-
ature as indicated by color changes from magenta-purple to
reddish brown for the trans isomer and from yellowish brown to

The redox reactions of transition metal-containing sulfoxides reddish maroon for the cis isomer, eq 1.

and other organosulfur compounds are important both mechanisti-
cally and from biochemical and environmental perspectivése Vi .
recently reported the existence of S-based, proton-coupled electrodOS" (tpy)(Cl),(N)] " + 3,5-Me,CgH,SH—

transfer for the coupleans[0s’(tpy)(Cl)(NSCGHsMe,)] /trans: VNI +

[0SV (tpy)(Cl)(NS(H)GsH3sMe,)] F.3 We describe here an exten- [(tpy)(C1);08"=N-SGHMe,] + H™ (1)

sion of the known reactivity chemistry of the Os(VI)-nitrido

(Os"=N") complexes,cis-/trans[Os" (tpy)(Cl)(N)]*, toward Evaporation of the reaction mixtures to a small volume under
bases to give the corresponding sulfilimido complexes. The vacuum precipitatesl] which are protonated to2]PFs, [OSV-
products cis-/trans[Os" (tpy)(Co(NSGH3sMe,)], which are rela- (tpy)(CNA(NS(H)GH3sMey)]PFs ([2A]PFs = trans and PB]PFs
tively rare examples of sulfilimide coordination, underge @ = cis), and precipitated by adding HR# a solution mixture of

air oxidation to give the sulfoximido complexess-/trans[OsV- 2:1 (viv) CHCN:H;O. Both isomers off] and [2]PFs have been
(tpy)(CI)(NS(O)GHsMe,)], for which there is also little literature  isolated and characterized by cyclic voltammetry (Supporting
precedence. Remarkably, given the continuing interest in metal- Information Figure 1), X-ray crystallography, elemental analysis,
catalyzed oxygen atom transfer in chemistry and biology, the and infrared!H NMR, and UV-visible (Supporting Information
sulfoximido complexes undergo facildigand-based O-atom Figure 2) spectroscopies.
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The kinetics of formation of I] were studied in CHCN at v(S=0) stretches appearing at 1250 ¢nfior [3A] and at 1275
25.0+ 0.1°C by UV-visible monitoring atlyax = 468 nm for cm ! for [3B].” From the absence of paramagnetic broadening in
[1A] and atAnax = 472 nm for [LB]. Under pseudo-first-order  the 'H NMR spectra, these are also diamagneficamplexes.
conditions in 3,5-dimethylbenzenethiol, the kinetics were first-  The O-atom-transfer chemistry is reversible. Rapid reactions
order in both [O¥=N"] and [3,5-MeCsH3SH] (Supporting Infor- occur betweend] and stoichiometric PRhn CH;CN under Ar
mation Figure 3) withk4 = (3.60+ 0.08) x 102M~*stand to give back ] and OPPR the latter as shown by IR/ =
kg = (3.21+ 0.06) M s7L. This compares witlik,y = (24.6 1193 (vs)) and'P NMR, eq 5, and betweefi][andtrans-stilbene
+ 0.6) M1 s7* for the reaction betweetrans[Os"! (tpy)(Cl),- to give the epoxide as shown by G®IS, eq 6.

(N)]* and triphenylphosphine sulfitfunder the same conditions.

There is only a limited literature precedence for complexes VNI .
containing the sulfilimido ligand~1> and no information about [(tpy)(CI)20§ N-S(O)GHMe,] + PPhy
the reactivities of the complexes or ligands. We find a reversible [(tpy)(CI),0sY=N-SCGH,Me,] + OPPh (5)
electron-transfer chemistry for the Os complexes. In 0.1 M TBAH
(TBAH = tetrabutylammonium hexafluorophosphate) in-CN V_ -
with added HPE; chemically reversible waves for the [3%(tpy)- [(tpy)(CI)20§ NS(O)GH,Me,] + transPhCH=CHPh
(CANS(H)GHaMe,)]?+ and [O8™ (tpy)(CANS(H)CGHaMe,)] [(tpy)(C),08Y=NSCH,Me,] + transPhCH(O)CHPh (6)
couples for RA]PF; appear aE;, = +1.17 V andg,, = —0.08

V (Supporting Information Figure 1C) and fa2B]PFs atE;, = We are currently i ‘At _ } i

- : y investigating the O-atom-transfer reactivity of
+1.21Vandg,; = —0.09 V, versus SSCE. These potentials are 3 1oyard other reactants and the possibility of developing
reminiscent of potentials for the Os(V/IV) and Os(IV/IIl) couples catalytic, oxygen-based oxidation cycles.
for the (+)S(IV)—phospho_ran|m|nato complexes, Mﬂ)yl(CI)z- There is also an irreversible O-atom-transfer chemistry in
(NPRy)]”. For example, in 0.1 M TBAH in CECN, E,;, = 0.92 DMSO. Whencis- or trans-[OsV (tpy)(Cl)o(NS(H)CsHsMe,)] ~ are

Vand—0.27 y (V vs SSCE) for théransisomef of .[O§V(t%’)' dissolved in DMSO, a color change occurs from brownish red to
(C(NPPR)]™ and 1.06 V and-0.16 V for thecis isomer: bright red concurrent with formation of the sulfoximido com-

On the basis of pH-dependent electrochemical measurements + +— +
) . plexes, [O¥ (tpy)(CD(NS(O)Me)]t ([4A]" = transand KB]

the Os(V/IV) couple of 2APFs is pH-dependent in 1:1 (VIV)  — ¢jg) This reactionzmay occur by O-atom transfer from DMSO
CH:CN:HO (u = 1.0 M KNGy) from pH=0.01t0 1.3 (SO mV/ 4 the sulfilimido ligand, but the mechanism is unclear. The
pH) and pH-independent above p 1.3. On the basis of the  ¢4iions ]+ were isolated as their Chalts, and crystals ofijA]-
pH-dependence datalKp= 1.31+ 0.03 for the acie-base equi- ¢ were grown in neat DMSO. The structure GfAJCI was
librium in eq 2, (Supporting Information Figure 4). Th&pfor determined by X-ray crystallography.
the analogous Of(l_\/)hydramdo complextrans{Os" (tpy)(Cl).- There is also little literature precedence for the coordination
(N(H)N(CH,)40)]™, is 3.20+ 0.04 under comparable conditioffs. of sulfoximido ligands, NS(O)R~.18191n the structure of4A]*,

" N the average angle of 109.035(18j} the S-atom is consistent with
trans[Os™ (tpy)(CI),(NS(H)GH;Me,)] " = sp*-hybridization. The short bon%\ lengths of SEN(1) =
v + 1.560(3) and S(1)O(1) = 1.443(3) A relative to those of S(%)
trans{0s ™ (tpy)(C(NSGHMe)] + H™ (2) - 5y =7 749(2) and S(1C(3) = 1.756(4) A confirm S-N(sul-
R . . . foximido) and S-O(sulfoximido) double bonds. The longer bond
emarkably, in addition to the reversible electron-transfer length of Os(1}-N(1) = 2.119(3) A in BA]CI compared to those
chemistry, there is a reversible atom-transfer chemistry based on [1A] (1.890(3) A), LA]* (1.906(10) A), anctis [0S (tpy)-

the sulfilimido ligand. Rapid reactions occur betweg}iPFs and CNNCCH)(NSC-H-Me)T* (1.895(6) A% istent with
O—NMejs in CH;CN to give the corresponding Os(IV)-sulfox- gn )(()s—N(;?IE‘oxircrﬁdg) gf%]me( t.)ondg ) A° are consistent wi

imido comple_xes, [O8(tpy)(CDANS(O)GHaMe,)] ([3A] = trans These results are important in demonstrating new routes for
and BB] = cis), eq 3. the preparation of complexes containing the sulfilimido and
. sulfoximido ligands, the existence of a multiple-electron-transfer
[(tpy)(Cl)ZOSIV-N=S<H ] + O=NMe, —> chemistry for the Ossulfilimido complexes based on the metal,
CHsMe, and the existence of a reversible O-atom-transfer reactivity based
on the ligand. There are analogies in the latter in the redox

o]

i
[(tpy)(CD,0s"=N-S HNMe;" (3 .
PN ] e @) chemistry of metatoxo complexes.

CgH;Me,
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