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Key indicators: single-crystal X-ray study; T = 150 K; mean �(C–C) = 0.005 Å;

disorder in solvent or counterion; R factor = 0.040; wR factor = 0.086; data-to-

parameter ratio = 22.8.

The title hydrate, [Mo2Cl2O5(C18H24N2)2]�0.2H2O, has been

isolated as the oxidation product of [Mo(�3-C3H5)Cl-

(CO)2(di-t-Bu-bipy)] (where di-t-Bu-bipy is 4,40-di-tert-butyl-

2,20-bipyridine). A �-oxide ligand bridges two similar

MoCl(di-t-Bu-bipy)O2 units, having the terminal oxide ligands

mutually cis, and the chloride and �-oxide trans to each other.

In the binuclear complex, the coordination geometries of the

metal atoms can be described as highly distorted octahedra.

Individual complexes co-crystallize with a partially occupied

water molecule of crystallization (occupancy factor = 0.20; H

atoms not located), with the crystal packing being mediated by

the need to effectively fill the available space. A number of

weak C—H� � �O and C—H� � �Cl interactions are present.

Related literature

For general background to dioxidomolybdenum(VI) com-

plexes, see: Arzoumanian et al. (2006); Jeyakumar & Chand

(2009); Kühn et al. (2002); Rodrigues et al. (2004). For studies

on molybdenum complexes from our research groups, see:

Coelho et al. (2011); Fernandes et al. (2011a,b, 2011); Gago et

al. (2009); Nunes et al. (2003); Pereira et al. (2007).

Experimental

Crystal data

[Mo2Cl2O5(C18H24N2)2]�0.2H2O
Mr = 883.17
Monoclinic, P21=n
a = 16.9997 (7) Å
b = 12.7444 (6) Å
c = 18.4609 (8) Å
� = 99.582 (2)�

V = 3943.8 (3) Å3

Z = 4
Mo K� radiation
� = 0.82 mm�1

T = 150 K
0.08 � 0.06 � 0.03 mm

Data collection

Bruker X8 KappaCCD APEXII
diffractometer

Absorption correction: multi-scan
(SADABS; Sheldrick, 1997)
Tmin = 0.938, Tmax = 0.976

54239 measured reflections
10578 independent reflections
7469 reflections with I > 2�(I)
Rint = 0.050

Refinement

R[F 2 > 2�(F 2)] = 0.040
wR(F 2) = 0.086
S = 1.02
10578 reflections
463 parameters

18 restraints
H-atom parameters constrained
��max = 0.96 e Å�3

��min = �0.67 e Å�3

Table 1
Selected bond lengths (Å).

Mo1—O1 1.8920 (19)
Mo1—O2 1.6972 (19)
Mo1—O3 1.696 (2)
Mo1—N1 2.330 (2)
Mo1—N2 2.323 (2)
Mo1—Cl1 2.4895 (8)

Mo2—O1 1.9274 (19)
Mo2—O4 1.6975 (19)
Mo2—O5 1.694 (2)
Mo2—N3 2.328 (2)
Mo2—N4 2.304 (2)
Mo2—Cl2 2.4283 (8)

Table 2
Hydrogen-bond geometry (Å, �).

D—H� � �A D—H H� � �A D� � �A D—H� � �A

C27—H27� � �O1i 0.95 2.52 3.341 (3) 145
C34—H34A� � �Cl1ii 0.98 2.77 3.748 (4) 174
C35—H35A� � �O4i 0.98 2.54 3.421 (4) 149
C12—H12C� � �O1W 0.98 2.69 3.641 (16) 163
C18—H18B� � �O1W 0.98 2.10 2.970 (18) 147
O1W� � �Cl2i 3.573 (18)
O1W� � �O5iii 3.236 (17)

Symmetry codes: (i) �x;�y þ 1;�z; (ii) �x þ 1
2; y � 1

2;�z þ 1
2; (iii)

x � 1
2;�y þ 3

2; z þ 1
2.

Data collection: APEX2 (Bruker, 2006); cell refinement: SAINT-

Plus (Bruker, 2005); data reduction: SAINT-Plus; program(s) used to

solve structure: SHELXTL (Sheldrick, 2008); program(s) used to

refine structure: SHELXTL; molecular graphics: DIAMOND

(Brandenburg, 2009); software used to prepare material for publi-

cation: SHELXTL.
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