CHEMISTRY LETTERS, pp. 1267-1270, 1990. © 1990 The Chemical Society of Japan

Synthesis and Structure of the New Organometallic Polyoxovanadates,

{[(n-CgH12)Ir]2(V4012)}2- and [(n-CgH12)Ir(V4012)13-
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A 1,5-cyclooctadieneiridium complex of V40124, {[(m-CgH12)Irl2(V4012)}2-
is synthesized as a tetra-n-butylammonium salt by reacting [(n-CgH2)IrCl]y
with either [(n-C4H9)4N]3V5014 or [(n-C4H9)4N]1VO3 in CH3CN. The reaction of
[(m-CgH 12)IrCl]y with [(n-C4H9)4N]VO3 in CH3CN also yields [(n-CgHj2)Ir-
(V4012)]13- as a tetra-n-butylammonium salt. X-Ray structural analyses
revealed that the [(n-CgH12)Ir(V4012)13- and {[(n-CgH12)Ir]2(V4012)}2- anions
contain a V40124 ring coordinated to one or two (n-CgHj2)Irt moieties,

respectively.

Recently, wel) and others?) reported the synthesis of [(CsMes)Rh14(VgO19), the first
polyoxovanadate supported organometallic complex.  Unfortunately, the synthetic methods
employed require starting materials that are water-stable, and are thus not general routes to
reactive organometallic polyoxovanadates. Here we report syntheses of two new complexes, {[(n-
C3H12)Ir]2(V4012)}2‘ and [(n-Csle)Ir(V4012)]3‘, that are performed in nonaqueous media. This
route should serve as a general synthetic pathway to reactive polyoxovanadate supported
organometallic compounds.

Addition of a solution of [(CgH12)IrCll2 3 (0.12 g, 0.18 mmol, in 2 cm3 CH3CN) to a solution of

[(n-C4H9)4N13V5014 4 (0.40 g, 0.33 mmol, in 2 cm3 CH3CN) under dry nitrogen produced a brown
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precipitate. This material was collected by filtration, washed with 2x2 cm3 of diethyl ether, and
dried under vacuum to yield 0.09 g of [(n-C4Hg)4N]2{[(n-CgH12)Ir]2(V4012)}, 1 (0.061 mmol, 34%
yield based on Ir).5) The same compound was also
obtained by adding a solution of [(n-C4Hg)4N]VO3 6)
(0.50 g, 1.5 mmol, in 3 cm3 CH3CN) to a solution of
[(CgH12)IrCl]3 (0.26 g, 0.39 mmol, in 5 cm3 CH3CN),
collecting the brown precipitate which formed by
filtration, washing with 3x2 cm3 of diethyl ether, and
drying under vacuum (0.32 g, 0.22 mmol, 59% yield
based on V). Reaction of [(CgH12)IrCl]y (0.042 g, 0.063
mmol) with [(n-C4H9)4N1VO3 (0.20 g, 0.59 mmol) in 2
cm3 CH3CN under dry nitrogen for 30 min followed by
addition of 20 cm3 of diethyl ether produced an orange
precipitate. This material was collected by filtration,
washed with 2x2 cm3 of diethyl ether, and dried under
vacuum to yield 0.12 g of [(n-C4Hg)4N]3[(n-CgH 12)1r-

(V4012)1, 2(0.084 mmol, 67% yield based on Ir).7)

X-Ray structural analyses of crystalline 1 and 2

) 2 Fig. 1. Structure of the anion in 1.
revealed that the anions {[(n-CgH12)Ir]2(V4012)}4  and Oxygen atoms are represented by shaded
3 spheres and are labeled only by their
[(n-CgH12)Ir(V4012)]°- have closely related structures, subscripts.  All other atoms are
L 4 . represented by open spheres and are

consisting of a V4012% ring with two (1) or one (2) (n- |abeled, except for hydrogen atoms, by

L. . their atomic symbol and, in the case of
CgH12)Irt moieties bonded to two terminal oxygens of  yanadium and carbon, their subscripts.

Atoms with primed labels are related to

adjacent vanadium atoms (see Figs. 1 and 2).8-10) atoms with unprimed labels by the
k crystallographic inversion center at
Although the anion of 1 possesses only rigorous (1/4, 1/4, 0) in the unit cell.

crystallographic inversion symmetry, it approximates

closely its maximum possible symmetry of C2j;. Average values of structurally equivalent bond
lengths and angles of interest are as follows: V-Oa, 1.671(7, 2, 2, 2) A;11) V-Og, 1.794(7, 10, 10, 2) A;
V-Op, 1.780(7, 13, 13, 2) A; V-OF, 1.614(8, 6, 6, 2) A; Ir-0, 2.050(7, 1, 1, 2) A; Ir-C, 2.104(13, 6, 11, 4) A;
V-0Op-V, 146.3(4)°; V-OB-V, 125.3(5)°; O-V-Op, 109.3(3, 2, 2, 2)°; V-Oa-Ir, 121.8(3, 12, 12, 2)°; O-Ir-O,
88.2(3)°. Although it has no rigorous crystallographic symmetry, the anion of 2 approximates Cj

symmetry with the Ir atom and the oxygen atoms Op and O lying on the pseudo mirror plane.
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Average values of structurally equivalent bond length and angles of interest include the
following: V-Oa, 1.68(1, 2, 2, 2) A; V-Og, 1.78(1, 1, 1, 2) &; V; 2-Op, 1.75 (1, 2, 2, 2) A; V3 4-Op, 1.82(1,
1, 1, 2)A; V-Og, 1.77(1, 2, 2, 2)A; V-OF, 1.60(1, 2, 2, 2,) A; V-Og, 1.59(2, 2, 2, 2) A; V-On, 1.56(2, 4, 4, 2)A;
Ir-0, 1.97(1, 4, 4, 2) A; Ir-C, 2.20(2, 4, 9, 4) A; Ir-04-V, 123(1, 3, 3, 2)°; V-Op-V, 131(1)°; V-Op-V, 1411,
3, 3, 2)°; V-Og-V, 155(1)°; O-V-Op, 109(1, 2, 2, 2)°; Op-V-Og, 110(1, 2, 2, 2)°. Unlike the V4012% ring
in HV40123-, which has a bent structure,12) the
rings in the present anions assume a more planar
configuration, each having all four V atoms nearly
in the same plane. Coordination around Ir atoms in
both complexes is square planar and is almost
identical to that found in acetylacetonato(1,5-
cyclooctadiene)iridium, [(n-CgH12)Ir(acac)].13)
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