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ABSTRACT. The pyridine and 3,5-lutidine complexes of quinquevalent molybdenum have been
prepared. The infrared, electronic and reflectance spectra and magnetic susceptibility data of the
complexes are reported. It is found that the binuclear complexes contain the di-g-oxo-dimolyb-
denum(V) group, MoO;Mo, and the possible structures are proposed on the basis of elemental
analyses and physical measurements.
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Table 1. Analytical data and magnetic moments for the complexes.

Caled., % Found, %
Compound Heft-
Mo | C\H|N1S,CI Mo] c | H(N s,Cl

(pyH) 2 (MoOCls) HyO 20.52] 25.66| 2.99 5.99) 37.76 20.52 25.60| 2.92| 6.21) 38.05 1.69
(lutH); (MoOCIsJH;0 18.33 32.090 4.20| 2.67) 33.86 18.27 32.16| 4.13 2.72 33.79 1.70
(Mos04 (NCS) 2 (H;0) pys) 38.89 25.43 2.47) 9.80| 11.34 33.75 25.48 2.65 9.45 11.26 0.15
(pyH) 5 (MogO4 (OH) 5 (NCS) gpys) | 26.49) 36.44] 3.30] 11.60| 8.86 26.63| 36.15 3.48| 11.87 8.66 0.17
(pyH) 1 (MogO4 (OH) 5(NCS) 1) 22.77 34.18 3.09| 13.29| 15.24 22.56 34.38 3.28| 13.02 15.18 0.15
(lutH)s (Moz0, (NCS)e) 18.50 39.34| 3.86| 13.50) 18.55 18.75 39.21| 3.55 13.13] 18.72 0.15
(lutH) 5 (MogOy(lut) 2(NCS) ) 20.88| 41.79] 4.14) 12.19] 13.96 21.14| 40.83 4.21| 11.83 14.26 0.14
(Moz04 (lut) 4 (NCS) ) 23.97| 44.96) 4.50| 10.49 8.01| 24.37 43.80 4.28 9.84 8.75 0.15
(lutH) 5 (Moz04 (lut) 5 (NCS)o~(OH)3) | 22.93) 43.03 4.78 10.04] 7.66| 23.78| 42.85 3.98 9.47 8.28 0.13

Table 2. Electrical conductances in nitrobenzene(25°C).
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Table 3. Characteristic frequencies of di-g~oxomolybdenum(V) complexes.

Compound YMo=0 Ve=n Vpyridine VMoOzM0 Ve-s Vor Reference

Pyridine 1600, 1580 24
3, 5-Lutidine 1610, 1590 24
(pyH) 3 (MoOCls) H;0 980 1598 3400
(lutH) 3 (MoOCl5) HO 980 1590 3400
[(Moz04 (NCS) 2 (H20) 3py2) 935,895 | 2040 | 1600 470,740 | 885 | 3400, 3060
(pyH) 2 (Mo,04 (OH) 2 (NCS) 2py2) 930, 890 | 2050 | 1600 470,740 | 840 | 3200
(pyH) 4 [Mo0;04 (OH) 2 (NCS) o) 960,910 | 2070 | 1605 475,740 | 880 | 3400
(TutH) 4 (Mo20, (NCS)g) 950,885 | 2040 | 1620 473,710 | 840 | —
(lut H)3(MoyO4(lut) 2(NCS).,) 950, 890 | 2060 | 1620 475,735 | 840 | —
{Moz04(lut) 4 (NCS) ) 955,940 | 2060 | 1625 470,735 | 840 | —
(lutH) 3 (Mo304 (1ut) 2 (NCS) ; (OH) 5) 955,940 | 2010 | 1615 470,735 | 840 | 3400
(MoO(NCS);51279] &g AA%¢le Aoz =2
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Fig.1. Electronic spectrum of [MoyOy(INCS)-

(HzO)spy2) in 12M-HCI solution.
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Fig.2. Infrared spectra of the molybdenum complexes: a;

(NCS)spyz), ande; (pyH)4(Mox04(OH) 2 (NCS)4)
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Fig. 3. Infrared spectra of molybdenum(V)-lutidine complexes a; (3, 5-lutH)s[MozO04(NCS)g}, b; (MoxO4-
(3, 5-1u)4 (NCS)2,  c; (3, 5-TutH)s (Mox04 (3, 5-1ut) 2(NCS)4), d; (3, 5-1utH) 3 (Mo204(3, 5-1ut) 2(NCS) »(OH) 5]
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Table 4. Reflectance spectra of the complexes in solid state.

Compound Am» M p,cm~1X1073 Intensity Assignment
790 12. 66 weak 2B,——E(D)
520 19.23 medium 2B,—>2B;
[Mo,0, (NCS) 2 (Hz0) py2) 330 30.30 strong charge transfer
300 33.33 strong charge transfer
270 37.04 strong T—o7*
250 40. 00 strong r—>*
750 13.33 weak 2B, >2E(T)
525 19. 05 medium 2B,— 2B
(pyH) 2(Mo0204(OH) 2 (NCS) 2py3) 330 30. 30 strong charge transfer
300 33.33 shoulder charge transfer
275 36.36 shoulder T—>m*
255 39.22 strong n—7*
700 14.29 weak 2B,—>2E(D)
500 20. 00 shoulder 2B,—>2B;
(pyH) 4 [M0204(OH) 2 (NCS) 1) 335 29. 85 strong charge transfer
273 36.63 strong charge transfer
258 38.76 strong [ —
700 14.29 weak 2B;—>2E(I)
500 20. 00 shoulder 2By,—>2B,
(3, 5-1utH) 4 [Mo0204 (NCS) 6} 340 29.41 strong charge transfer
270 37.04 strong T—>7*
257 38.91 strong T—>7*
550 18.18 shoulder 2B,—>!B,
345 28.99 strong charge transfer
(3, 5-1utH) 3 (Mo0304 (3, 5-1ut) 2 (NCS) 4] 270 37.04 strong T
260 38.46 strong T—>1*
750 13.33 weak 2B,—2E(T)
500 20. 00 shoulder 2B, 2B
[Mo204(3, 5-1ut) 4 (NCS) 2) 335 29.85 strong charge transfer
270 37.04 strong T—>7*
CT257 38.91 strong T—>7¥
510 19.61 shoulder 2B,—2B,;
350 28. 57 strong charge transfer
(3, 5-TutH) 2 (M0304 (3, 5-1ut) s (NCS) 2(OH)2} 270 37.04 strong T
255 39.22 strong T—>7*
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Fig. 4. Electronic spectra of; (1) (pyH)s (MogOy
(OH)2(NCS)2py2), and (2) (pyH)4(MOz0,(OH),(NC-
S)4) in acetone.
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