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The title compound (systematic name: aqua{2,20-[propane-1,3-

diylbis(nitrilomethylidene)]diphenolato}(thiocyanato)-

iron(III)), [Fe(C17H16N2O2)(NCS)(H2O)], has been synthe-

sized and characterized. It is a mononuclear compound. The

FeIII atom has a slightly distorted octahedral geometry,

coordinated by two N and two O donors of L [L is the

N,N0-bis(2-hydroxyphenylmethyleneimino)-1,3-diamino-

propane anion] and one N atom from a thiocyanate anion,

together with a water molecule. In the crystal structure, the

molecules are held together by intermolecular OÐH� � �O
hydrogen bonds, forming chains extending in the b direction.

Comment

Recently, we have reported a few Schiff base complexes (You,

Lin et al., 2003; You, Qu et al., 2003; You, Xiong et al., 2004;

You, Zhu & Liu, 2004). As an extension of our work on the

structural characterization of Schiff base complexes, the title

mononuclear iron(III) complex, (I), is reported here.

Compound (I) is an electronically neutral mononuclear

iron(III) compound (Fig. 1). The FeIII atom has a slightly

distorted octahedral geometry and is coordinated by one

Schiff base ligand L [L is the N,N0-bis(2-hydroxyphenyl-

methyleneimino)-1,3-diaminopropane anion], one thiocyanate

anion and one water molecule. The Schiff base ligand L acts as
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Figure 1
The structure of (I), showing the atom-numbering scheme. Displacement
ellipsoids are drawn at the 30% probability level and H atoms are shown
as small spheres of arbitrary radii.



a tetradentate ligand and coordinates to atom Fe1 through two

phenolate O atoms and two imine N atoms. The thiocyanate

anion is a monodentate ligand and coordinates to the metal

via the terminal N atom.

The three trans angles at the FeIII atom are close to 180�

(Table 1). The other angles subtended at the FeIII atom are

close to 90�, varying from 85.2 (3) to 97.4 (3)�, which indicates

a slightly distorted octahedral geometry of the FeIII atom. The

average FeÐO(phenolate) bond length of 1.942 (6) AÊ is much

longer than the average value of 1.880 (2) AÊ observed in

another Schiff base iron(III) complex (Elmali et al., 2000). The

average FeÐN(imine) bond distance of 2.138 (7) AÊ is also

much longer than the average value of 2.082 (2) AÊ observed in

the same complex. The thiocyanate NÐCÐS angle of

176.6 (6)� in (I) is comparable with the value of 178.7 (4)�

observed in a Schiff base nickel complex, recently reported by

us (Zhu et al., 2003). The dihedral angle between the two

benzene rings is 8.7 (3)�. The conformation of the six-

membered ring containing the Fe atom, the azomethine N

atoms and the three C atoms of the connecting 1,3-diamino-

propane is an asymmetric boat.

In the crystal structure of (I), the molecules are connected

by intermolecular OÐH� � �O hydrogen bonds (Fig. 2 and

Table 2), forming chains extending in the b direction.

Experimental

Salicylaldehyde and 1,3-diaminopropane were available commer-

cially and were used without further puri®cation. Salicylaldehyde

(0.2 mmol, 24.2 mg) and 1,3-diaminopropane (0.1 mmol, 7.4 mg)

were dissolved in methanol (10 ml). The mixture was stirred for 1 h to

give a clear yellow solution of H2L (0.1 mmol), where H2L is N,N0-
bis(2-hydroxyphenylmethenylimino)-1,3-diaminopropane. To this

solution of H2L was added a methanol solution (10 ml) of

FeCl3�6H2O (0.1 mmol, 270.3 mg) and a methanol solution (5 ml) of

ammonium thiocyanate (0.1 mmol, 7.6 mg), with stirring. After

keeping the resulting solution at room temperature in air for 18 d,

brown crystals of (I) were formed at the bottom of the vessel on slow

evaporation of the solvent. The crystals were isolated, washed three

times with methanol and dried in a vacuum desiccator using anhy-

drous CaCl2 (yield 81.3%). Analysis found: C 52.1, H 4.6, N 9.9%;

calculated for C18H18FeN3O3S: C 52.3, H 4.5, N 10.1%.

Crystal data

[Fe(C17H16N2O2)(NCS)(H2O)]
Mr = 412.26
Monoclinic, P21=n
a = 12.82 (5) AÊ

b = 6.96 (2) AÊ

c = 21.49 (7) AÊ

� = 106.51 (6)�

V = 1838 (11) AÊ 3

Z = 4

Dx = 1.490 Mg mÿ3

Mo K� radiation
Cell parameters from 1105

re¯ections
� = 3.1±19.0�

� = 0.96 mmÿ1

T = 298 (2) K
Block, brown
0.23 � 0.14 � 0.05 mm

Data collection

Siemens SMART CCD area-
detector diffractometer

' and ! scans
Absorption correction: multi-scan

(SADABS; Sheldrick, 1996)
Tmin = 0.810, Tmax = 0.954

9280 measured re¯ections

3246 independent re¯ections
1452 re¯ections with I > 2�(I)
Rint = 0.108
�max = 25.0�

h = ÿ13! 15
k = ÿ6! 8
l = ÿ25! 23

Re®nement

Re®nement on F 2

R[F 2 > 2�(F 2)] = 0.058
wR(F 2) = 0.137
S = 0.85
3246 re¯ections
243 parameters

H atoms treated by a mixture of
independent and constrained
re®nement

w = 1/[�2(Fo
2) + (0.0552P)2]

where P = (Fo
2 + 2Fc

2)/3
(�/�)max < 0.001
��max = 0.72 e AÊ ÿ3

��min = ÿ0.26 e AÊ ÿ3

Table 1
Selected geometric parameters (AÊ , �).

Fe1ÐO2 1.926 (6)
Fe1ÐO1 1.958 (6)
Fe1ÐN3 2.034 (7)

Fe1ÐO3 2.088 (6)
Fe1ÐN1 2.128 (7)
Fe1ÐN2 2.148 (7)

O2ÐFe1ÐO1 91.6 (2)
O2ÐFe1ÐN3 97.4 (3)
O1ÐFe1ÐN3 94.5 (3)
O2ÐFe1ÐO3 90.3 (3)
O1ÐFe1ÐO3 87.8 (3)
N3ÐFe1ÐO3 171.9 (2)
O2ÐFe1ÐN1 175.13 (17)
O1ÐFe1ÐN1 86.4 (3)

N3ÐFe1ÐN1 87.1 (3)
O3ÐFe1ÐN1 85.2 (3)
O2ÐFe1ÐN2 87.7 (3)
O1ÐFe1ÐN2 173.07 (17)
N3ÐFe1ÐN2 92.5 (3)
O3ÐFe1ÐN2 85.3 (3)
N1ÐFe1ÐN2 93.7 (3)

Table 2
Hydrogen-bonding geometry (AÊ , �).

DÐH� � �A DÐH H� � �A D� � �A DÐH� � �A

O3ÐH17� � �O2i 0.90 (1) 1.99 (3) 2.758 (9) 143 (4)
O3ÐH18� � �O1i 0.90 (1) 1.86 (3) 2.663 (9) 148 (4)

Symmetry code: (i) 1
2ÿ x; 1

2� y; 1
2ÿ z.

The H atoms of the water molecules were located in a difference

Fourier map and re®ned isotropically, with the OÐH and H� � �H
distances restrained to 0.89 (1) and 1.39 (1) AÊ , respectively. The other

H atoms were placed in geometrically idealized positions and allowed

to ride on their parent atoms, with CÐH distances in the range 0.93±

Acta Cryst. (2004). E60, m794±m796 You, Zhu and Liu � [Fe(C17H16N2O2)(NCS)(H2O)] m795

metal-organic papers

Figure 2
The crystal packing of (I), viewed along the b axis. Dashed lines indicate
hydrogen bonds.
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0.97 AÊ , and with Uiso(H) = 1.2Ueq(C). An unassigned maximum

residual density of 0.72 e AÊ ÿ3 was observed 0.64 AÊ from atom H14A.

The minimum residual density was observed 0.63 AÊ from atom Fe1.

The ratio of observed to unique re¯ections is low (45%), and the

value of Rint is greater than 0.10, probably due to the poor diffraction

quality of the crystal.

Data collection: SMART (Siemens, 1996); cell re®nement:

SMART; data reduction: SAINT (Siemens, 1996); program(s) used to

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

re®ne structure: SHELXL97 (Sheldrick, 1997a); molecular graphics:

SHELXTL (Sheldrick, 1997b); software used to prepare material for

publication: SHELXTL.

The authors thank the Education Of®ce of Anhui Province,

People's Republic of China, for research grant No.

2004kj300zd.

References

Elmali, A., Kavlakoglu, E., Elerman, Y. & Svoboda, I. (2000). Acta Cryst. C56,
1097±1099.

Sheldrick, G. M. (1996). SADABS. University of GoÈ ttingen, Germany.
Sheldrick, G. M. (1997a). SHELXS97 and SHELXL97. University of

GoÈ ttingen, Germany.
Sheldrick, G. M. (1997b). SHELXTL. Version 5.10. Bruker AXS Inc.,

Madison, Wisconsin, USA.
Siemens (1996). SMART and SAINT. Siemens Analytical X-ray Instruments

Inc., Madison, Wisconsin, USA.
You, Z.-L., Lin, Y.-S., Liu, W.-S., Tan, M.-Y. & Zhu, H.-L. (2003). Acta Cryst.

E59, m1025±m1027.
You, Z.-L., Qu, Y., Liu, W.-S., Tan, M.-Y. & Zhu, H.-L. (2003). Acta Cryst. E59,

m1038±m1040.
You, Z.-L., Xiong, Z.-D., Liu, W.-S., Tan, M.-Y. & Zhu, H.-L. (2004). Acta

Cryst. E60, m79±m81.
You, Z.-L., Zhu, H.-L. & Liu, W.-S. (2004). Acta Cryst. E60, m560±m562.
Zhu, H.-L., Zeng, Q.-F., Xia, D.-S., Liu, X.-Y. & Wang, D.-Q. (2003). Acta

Cryst. E59, m777±m779.


	mk1

