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The chemistry of vanadium bound to sulfur donor ligands plex has been reported so far. The only structure available for
has drawn considerable attention because of its relevance toa V(V)—thiolate comple¥ contains a non-oxovanadium

several biologicdl and industrial processes, for example,
conducting vanadiumsulfur materialg,extraction of vanadium
impurities from the heavier crude oftsand use of WO and

VVO complexe$as catalysts for the conversion of sulfides to

sulfoxides. Vanadate, which acts as an inhiitmward a

thiophenolate bond. We report here the synthesis, characteriza-

tion and structure of the first oxovanadiumgvthiolate com-
plex, [VO(SCHCHy)3N] (1).

Compoundl was prepared by stirring an ethanol solution of
trithiatrert® and VO(OEt)!* in equimolar quantities at room

number of enzymes, such as ATP phosphohydrolases, ribonutemperature for 1 h. The precipitated red solid was recrystal-
clease, and phosphotyrosyl protein phosphatase, undergoefized from warm acetonitrile/methanol as dark red neéélles

intracellular reduction to vanadyl (M) by NADH, ascorbate
or glutathione. An EPR stu@yof the entry of vanadate ions
into rat adipocytes confirmed formation of WOand showed

that it forms a 1:1 complex with reduced glutathione (GSH).

(vield 80%). It can also be prepared from VO(agan)60%
yield. Single crystal$ were obtained by diffusing diethyl ether
into an acetonitrile solution of the compound.

Figure 1 shows the ORTEP plot df The molecule has

Experimental evidence is yet to be presented for the kinetic noncrystallographic pseudo-3-fold rotation symmetry with the

mechanism ofn vivo or in vitro reduction of VQ3~ to VOZ*
by thiols. Nonetheless, mechanistic studfesf the analogous

reduction of Cr(VI) by glutathione, cysteine, cysteamine,
mercaptoethanol, or penicillamine at physiological pH revealed

initial Cr(VI)—thiolate formation. Against this background,
interaction of VG with thiolate appears to be important.
Although several ¥",° V4t 10 and VG 10all complexes of
thiolate are structurally characterized, no ¥©thiolate com-
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Figure 1. ORTEP drawing for [VO(SCKCH,)sN]. Selected bond
distances (A) and angles (deg):—8(1)= 2.249(3), V-S(2)= 2.247- 0.2
(3), V—=S(3)= 2.242(3), V-O(1) = 1.578(6), V=N = 2.291(6); S(1}
V=S(2) = 119.8(1), S(13V—S(3) = 118.1(1), S(2}V—-S(3) =
118.0(1), N-V—0O(1) = 178.6(3), S(1}V—N = 82.9(2), S(2-V—N . .

= 83.0(2), S(3}V-N = 83.6(2), S(1)V—O(1) = 96.6(2), S(2) : .
V—0(1) = 96.1(2), S(3}-V—O(1) = 97.8(3). 350 450 550 650

(nm)

atom is a slightly distorted trigonal bipyramid, with thiolate Figure 2. Electronic absorption spectrum of [VO(S@EHz)sN] (1.442

sulfurs occupying the equatorial positions. The vanadium atom * 10~* M) in dimethyiformamide.

is pulled out of the equatorial plane toward the doubly bonded (dimethylformamidess MeOH vs MeNO,) evidences retention

oxygen atom by 0.267 A. TheWN bond length (2.291(6) A)  of the solid state structure in solution. Cyclic voltamm@try

is somewhat longer than that found in the trigonal bipyramidal of 1 in dimethylformamide shows that reduction of [VO(SgH

oxovanadium(V) triethanolaminate comple¥Xe@.276 A) but CHy)sN] to [VO(SCH,CHjy)3N] ~ takes place quasireversibly at

similar to the N-VVO distance (2.313 A) in [VO(Salshedi§] —1.15 V vs Ag/Ag(CIO,). This relatively cathodic value and

and even to the ¥N bond length (2.297 A) in the mixed-  the absence of any further reductions abeve.5 V emphasize

valence [V\O3(Nta)]®~.*8 Compared to those for the trieth- the relative stabilization of trigonal V(V) afforded by tripodal

anolaminate analogue, the slightly larger\&—N angles may ligands and of such higher oxidation states by the anionic charge

be viewed as a mechanical consequence of the greater radiusf thiolate2?

of the sulfur donor atoms. Although the observed® distance .

(1.578(6) A) is shorter than that in the triethanolaminate (1.633 Aqknowledgment. A'\.N'A' and K.K.N. thank Drexel Uni-

A) or tris(2-propanol)aminate (1.794 A) complexésit is versity for support of this work.

nonetheless comparable with those of several other oxovana- Supporting Information Available: Tables of crystal data and

dium(V) complexed? The V—S(thiolate) bond lengths are refinement details, atomic coordinates and thermal parameters, aniso-

shorter than in [VES;)(SPh)] (2.361 A)1_2 tropic thermal parameters, complete bond distances and angles, and
The electronic spectrum of EPR-silerdt (Figure 2) in least-squares planes and a unit cell stereoviev {@rpages). Ordering

dimethylformamide exhibits two strong thiolate-to-vanadium informgtion is given on any current masthead page. These data may

charge-transfer transitions, at 500 and 375 nm, assignable a&e a\{allable from the author on the Internet Qt http://129.25.1.71/

arising from thiolate Sand S ground states, respectivé?/. chemistry/research/newmolecules/metals/vanadium.html.
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