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The title complex, [UO2(C5H7O2)2(C3H7NO)], was obtained

as an unexpected product from our attempts to prepare UIV

complexes with imine-type ligands. The title complex was also

prepared directly from [UO2(OAc)2]�2H2O, pentane-2,4-

dione and DMF. The UVI atom has a pentagonal-bipyramidal

geometry and is surrounded by seven O atoms. The bond

distances and angles are similar to those found previously in

similar structures.

Comment

Uranyl �-diketonates with neutral donor ligands have been

extensively studied due to interest in the processes of the

solvent extraction of uranium from sea water (Shinkai et al.,

1987) and both organic and aqueous effluents (Beer et al.,

2002). Various uranyl complexes with pentane-2,4-dione have

been reported; some of these complexes have solvent mol-

ecules such as tetrahydrofuran (Tahir et al.., 2006), H2O

(Alcock et al., 1987) and pyridine (Alcock et al., 1984) coor-

dinated to the U atom. One uranyl �-diketonate complex in

which N,N-dimethylformamide (DMF) is coordinated to the

U atom has also been reported, but the ligand is 2,2,6,6-

tetramethylheptane-3,5-dione (Charpin et al., 1985) instead of

pentane-2,4-dione.

The title complex, (I), crystallizes in a non-centrosymmetric

space group. The coordination geometry around the U atom

has a standard pentagonal-bipyramidal coordination (Fig. 1).

The U—O bond lengths are in the range 1.769 (6)–1.777 (6) Å

(mean 1.773 Å) for uranium–oxygen double bonds and

2.327 (5)–2.385 (6) Å (mean 2.354 Å) for U—Oacac. These are

very similar to the values reported previously for (2-N-

methylaminopentan-4-one)dioxobis(pentane-2,4-dionato)-

uranium(VI) (Haigh et al. 1976) and dioxobis(pentane-2,4-

dionato)(tetrahydrofuran)uranium(VI) (Tahir et al., 2006).

The U—ODMF bond length [2.404 (4) Å] is longer than other

U—O bond lengths found in this structure, but is similar to

that in a similar structure (2.402 Å; Charpin et al., 1985). The

axial/equatorial O—U—O angles lie in the range 87.61 (17)–



92.1 (2)� and the axial/axial O—U—O angle is 178.37 (19)�,

indicating an almost optimal pentagonal–bipyramidal coord-

ination geometry around the U atom.

Experimental

UO2(NO3)2�6H2O (270 mg, 1.2 mmol) was dissolved in dimethyl-

formamide (DMF, 2 ml). 4-[2-(3-Oxobutylideneamino)ethylimino]-

butan-2-one (510 mg, 1.0 mmol) was dissolved in DMF (1 ml) and

slowly added to the uranium solution. The colour of the solution

turned slowly from yellow to light orange. The mixture was stirred at

room temperature for 20 min and placed in the refrigerator for a few

weeks. Orange crystals suitable for single-crystal X-ray analysis were

formed. The complex was also prepared by mixing

[UO2(OAc)2]�2H2O (750 mg, 1.76 mmol) and pentane-2,4-dione

(355 mg, 3.55 mmol) in DMF (5 ml) at room temperature. The

mixture was stirred for 1 h and then placed in a freezer over night.

Orange crystals were filtered off, washed with a small amount of

diethyl ether and dried in air (yield: 650 mg, 68%). These crystals

gave a satisfactory elemental analysis.

Crystal data

[UO2(C5H7O2)2(C3H7NO)]
Mr = 541.34
Orthorhombic, P212121

a = 8.5600 (1) Å
b = 12.8018 (3) Å
c = 15.5510 (4) Å
V = 1704.13 (6) Å3

Z = 4
Dx = 2.110 Mg m�3

Mo K� radiation
� = 9.56 mm�1

T = 173 K
Prism, orange
0.15 � 0.10 � 0.08 mm

Data collection

Bruker SMART APEXII
diffractometer

’ & ! scans
Absorption correction: multi-scan

(DENZO/SCALEPACK;
Otwinowski & Minor, 1997)
Tmin = 0.33, Tmax = 0.47

12643 measured reflections
4167 independent reflections
3943 reflections with I > 2.0�(I)
Rint = 0.056
�max = 28.1�

Refinement

Refinement on F 2

R[F 2 > 2�(F 2)] = 0.028
wR(F 2) = 0.060
S = 0.98
4154 reflections
201 parameters
H-atom parameters constrained
w = 1/[�2(F 2) + 5.8P]

where P = (max(Fo
2,0) + 2Fc

2)/3

(�/�)max = 0.001
��max = 0.85 e Å�3

��min = �1.08 e Å�3

Extinction correction: Larson
(1970), Equation 22

Extinction coefficient: 53 (2)
Absolute structure: Flack (1983),

1788 Friedel pairs
Flack parameter: 0.02 (1)

The reflections were filtered with a limit of acceptance [sin(�)/�)]2

> 0.01, to help eliminate reflections that may be poorly measured in

the vicinity of the beam stop. H atoms were all located in a difference

map, but those attached to C atoms were repositioned geometrically.

The H atoms were initially refined with soft restraints on the bond

lengths and angles to regularize their geometry (C—H in the range

0.93–0.97 Å) and with Uiso(H) = 1.2 or 1.5 times Ueq(parent atom),

after which the positions were refined with riding constraints. The

deepest residual density hole is located 0.83 Å from atom U1.

Data collection: COLLECT (Bruker, 2003); cell refinement:

DENZO/SCALEPACK (Otwinowski & Minor, 1997); data reduc-

tion: DENZO/SCALEPACK; program(s) used to solve structure:

SHELXS97 (Sheldrick, 1997); program(s) used to refine structure:

CRYSTALS (Betteridge et al., 2003); molecular graphics: PLATON

(Spek, 2003); software used to prepare material for publication:

CRYSTALS, CIFTAB (Sheldrick, 1993) and PLATON.
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Figure 1
The molecular structure of the title compound with displacement
ellipsoids drawn at the 50% probability level. H atoms are shown as
spheres of arbitary radius.


