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The use of molecular precursors in assembling solids with
potentially adjustable magnetic properties has developed into an
area of intense researt¢lOnly a few of the materials produced
thus far, however, have been shown to exhibit bulk magnetic
ordering at room temperatu#€ Prominent among these are Prussian
blue analogues such as V[Cr(GiN)se2.8H,0 (Ty = 315 K) and
KV[Cr(CN)g]-2H,O (Ty = 376 K) prepared via reaction of
[Cr(CN)g]®~ with a variety of V! salts® Indeed, numerous related
solids containing the octahedral complex [Cr(GJR) have been )
found to behave as magnets with relatively high ordering temper- Figure 1. Structure of the octahedral [Mo(CHj~ complex in1; ellipsoids

atures' Moreover, by carefully regulating composition, these &re drawn at the 40% probability level. The molecule resides on a 3
" . . . symmetry site in the crystal. Selected interatomic distances (A) and angles
compounds can be invested with a range of unique magnetic and(deg): Mo(1)-C(1) 2.181(3), C(1}N(1) 1.160(3), C(1}Mo—C(1) 88.8-

magnetooptical properti€sA possible means of enhancing the (1), 91.2(1), Mo(1}-C(1)-N(1) 179.8(7).
utility of such materials by increasing their ordering temperatures

is through the incorporation of second- or third-row transition metal - : . )
ions, for which the more diffuse, higher-energy valence d orbitals the effective magnetic moment dfat 295 K is 3.8Qg, consistent
' ’ with anS= %/, ground state wherg= 1.96. The diffuse reflectance

are expecte_d to lead to stronger magnetic e_xchange COl.Jp“.ng'UV-vis spectrum of solid. closely matches its absorption spectrum
Recently, this effect has been demonstrated with the substltutlonin DMF. 22 suggesting-as do results from mass spectromettiat
of Mo for Cr'"" in molecular metatcyanide cluster8To attempt ' 99 g P

analogous replacements in Prussian blue-tvoe solids. we havethe octahedral complex remains intact in solution. The absorption
9 P . yp ' spectra feature bands at 406 and 359 nm, which can be assigned to
pursued the synthesis of octahedral [Mo(g]&).

Owing o its i vbd tends to f id | the transitions T,y — “Azg and*T1g «— Ay, respectively. On the
wing 1o 11s size, molybdenum tends to form cyanide COMpIEXES s of these assignments, the ligand field parameters for

with coordination numbers of greater than six. To date, the structures[Mo(CN)6]3_ areA, = 24 800 et andB = 247 cntl. Thus, its

of four homoleptic species have been verified crystallographi- d orbital splitti ; _

) i T plitting energy is greater than that of [MglCt (A, =
cally: pentagonal b|pyram|dal_ [MO(CP’D_S "~ 7and d'odecahedral 19 200 cnth),16 but, surprisingly, is less than that obser\c;ed for
[Mo(CN)g]3~4-.8 Although previous studies have claimed syntheses [CHCN)® (Ao = 26600 cnT?).1s The latter result can be
of [Mo(CN)e]***", the authenticity of these products is unlikely in  ,nsiried as indicating that the enhancement in metginide
view of the limited characterization data available and comparisons

; sz-bonding upon replacing @rwith Mo"' is overwhelmed by a
with the results presented belwdere, we report that octahedral diminution in the metatcyanideo-bonding?’

coordination of Md' can be achieved simply by restricting the Further limiting the cyanide available for complex formation
amount of cyanide available upon complex formation. leads to cyano-bridged species, such as AK@bdl)]5~. Under a
An efficient preparation of [Mo(CN]3~ takes advantage of the pure dinitrogen atmosphere, solid {EJCN 18 (0.92 g, 5.9 mmol)
low solubility of its Li* salt in DMF. Under a dinitrogen was added to a solution of Mo(GEOy)s!! (0.58 g, 1.1 mmol) in
atmosphere, solid LICNDMF° (0.89 g, 8.4 mmol) was added to 50 mL of DMF. Stirring for 2 days generated a light green pre-
a solution of Mo(CESQy)s'* (0.46 g, 0.84 mmol) in 10 mL of DMF.  ¢ipitate, which was collected by filtration, and dissolved in 10 mL
After stirring for 2 days, the resulting precipitate was collected by of a 1:1 mixture of DMF and methanol. Diffusion of THF into the
filtration, and washed with successive aliquots of DMFx(2 mL) solution gave 0.35 g (52%) of (B4)s[Mo(CN),1]-2DMF-2MeOH
and THF (3x 5 mL). Subsequent drying under dinitrogen afforded (2)19 as green plate-shaped crystals suitable for X-ray anaysis.

tog® electron configuration. As measured by SQUID magnetometry,

0.32 g (54%) of Li{Mo(CN)¢]-6DMF (1) as a tan solid? The Figure 2 depicts the structure of the [MEN);)]5~ complex,

compound is highly soluble in methanol and water, but decomposeswhich, to our knowledge, is without precedent in metayanide

in the presence of dioxygen, initially forming [Mo(O)(C4# .22 chemistry. Here, two octahedrally coordinated "Moenters are
Diffusion of THF into a dilute solution ofl in DMF produced Jinked through a:-cyanide bridge. The two sets of terminal cyanide

pale brown block-shaped crystals suitable for X-ray analfsisie ligands directed perpendicular to the bridging axis are almost

structure of the [Mo(CNJ®~ complex (Figure 1) closely approaches perfectly eclipsed, such that the molecule approxim@gsym-

On symmetry, with CG-Mo—C and Mo-C—N angles near J0and metry. While the mean MeC distance involving terminal cyanides

18C°, respectively. At 2.181(3) A, its MeC distances are  is 2.19(1) A, a shorter distance of 2.125(5) A is observed for Mo-

comparable to those observed in [Mo(GN) (2.157-2.164 A)7® (1)—C/N(1). This, together with the slightly elongated—®

and, expectedly, longer than the-G¢ distances of 2.08(2) A in distance of 1.187(10) A for the bridging cyanide ligand, suggests

[Cr(CN)g]3~.15 an increase in molybdenuntyanide z-bonding upon bridge
The spectral and magnetic properties of [Mo(g&) confirm a formation?®
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lengths and angles, and anisotropic thermal parameters éord 2
(PDF). An X-ray crystallographic file (CIF). This material is available
free of charge via the Internet at http://pubs.acs.org.
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It is anticipated that the molybdenunsyanide complexes
disclosed here will be of utility in the synthesis of new molecule-

based magnets. Efforts to incorporate them in Prussian blue-type

solids are currently underway.
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