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Synthesis of 1: A solution containing 3g of Na2MoO4.2H2O (12.4 mmol) in 30 ml H2O was acidified with 5 ml H2SO4 2M (pH 2) and then treated with 2 g of VOSO4.5H2O (7.9 mmol) followed by addition of 0.1 g Na2S2O4 (0.57 mmol).  The resulting dark blue-violet mixture was stirred at room temperature for 2-3 h and then treated with 0.7 g KCl (9.4 mmol).  After additional stirring for 10 min the solution was filtered and kept in an Erlenmeyer flask covered with a parafilm.  Dark blue-black pyramidal crystals separated after a few hours.  After 24 h, the crystals were filtered on a frit, washed with 10 ml of cold water and then air-dried.  Yield 1.1 g (37% based on Mo).  The same compound is obtained by using different Na2MoO4.2H2O/VOSO4.5H2O ratios of up to 1/2 but with lower yields.

 Selected data for 1: VIS-NIR (in H2O) [max/nm (l mol-1 cm-1)]: ca. 1100 (br), ca. 850 (sh), 540 (7.2.104).  IR (KBr pellet; cm–1): 1620 [m, (H2O)], 1202 (w), 1107 (w), 1057 (w) (all as(SO4)), 964(m, (Mo=O)/(V=O)), 783 (vs), 687 (m-s), 629 (m-s), 567 (vs), 448 (m).  Anal. Calc. for H412K22Mo80Na6O536S12V22: S 2.00; K 4.48; Na 0.72.  Found: S 2.1; K 4.4; Na 0.6.  Potentiometric cerimetric titrations show two distinct end-points, the first corresponding to the oxidation of MoV to MoVI (8 ( 1 e) and the second corresponding to the oxidation of VIV to VV (22 ( 1 e).  Back-titration with Mohr`s salt confirmed the direct titration results.

 Crystal data for 1: H412K22Mo80Na6O536S12V22, M = 19170.04 g mol-1, tetragonal, space group P42/ncm,  a  = 38.8088(7), c  = 32.9877(12) Å, U = 49684(2) Å3, Z = 4,  = 2.563 g/cm3,  = 2.707 mm-1, F (000) = 36968, crystal size =  0.30 x 0.20 x 0.15 mm. Crystals of 1 were taken from the mother liquor and immediately cooled to 188(2) K on a Bruker AXS SMART diffractometer (three circle goniometer with 1K CCD detector, Mo-K radiation, graphite monochromator; hemisphere data collection in  at 0.3° scan width in three runs with 606, 435 and 230 frames ( = 0, 88 and 180°) at a detector distance of 5.0 cm). A total of 290019 reflections (0.74 <  < 27.02°) were collected of which 27742 reflections were unique (R(int) = 0.0616). An empirical absorption correction using equivalent reflections was performed with the program SADABS-2.03. The structure was solved with the program SHELXS-97 and refined using SHELXL-93 to R = 0.0603 for 19953 reflections with I > 2(I), R = 0.0969 for all reflections; max./min. residual electron density  1.887 and -1.896 e Å-3 (SHELXS/L, SADABS from G.M. Sheldrick, University of Göttingen 1993/1997/2001; structure graphics with DIAMOND 2.1 from K. Brandenburg, Crystal Impact GbR, 2001). Refinement of the disordered MoV/VIV sites yields a 7.5/22.5 occupancy.  This in connection with the potentiometric titrations and elemental analyses for the cations indicates an 8/22 ratio for the MoV and VIV centers.
