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The precise structure of the title compound, [Fe2O-

(C44H24Br4N4)2]�2CH2Cl2, is reported. The FeÐN distances

are non-equivalent in pairs because of the asymmetric

peripheral substitution; the values are 2.098 AÊ to the

brominated rings and 2.041 AÊ to the other two rings. The

FeÐO bond distance is 1.7583 (4) AÊ . The molecule has

required twofold symmetry so that there is one unique

porphyrin macrocycle and one FeÐO bond length in contrast

to a previous report on the same species.

Comment

Kadish et al. (1997) previously described the molecular

structure of the title compound, (I), in which there are highly

disordered alcohol molecules of solvation. In this paper, we

report the precise structure of the species. There is an obvious

difference between the current and previous crystal structures.

Owing to the different solvents used for crystallization, two

different space groups are found for the same species, i.e.

P21/n and C2/c. Consequently, there are two non-equivalent

porphyrin macrocycles and FeÐO distances [1.775 (8) and

1.741 (8) AÊ ] in the previous structure. The present molecule,

however, has a twofold axis which passes through the bridging

O atom and is perpendicular to a line joining the two Fe atoms,

leading to the rigorous requirement that the two porphyrin

macrocycles be equivalent. Fig. 1 shows a top view of the title

compound. The two FeÐO bond lengths are the same at

1.7583 (4) AÊ , a distance which is comparable with those found

in the analogous non-brominated compounds [Fe(TPP)]2O

[1.763 (1) AÊ ; Hoffmann et al., 1972] and [Fe(TPFP)]2O

[1.775 (1) AÊ ; Gold et al., 1988]. However, the conformation of

the porphyrin cores and the FeÐN distances in the two

crystalline species are not signi®cantly different.

As pointed out by Scheidt (2000), the introduction of Br

atoms on opposite pyrrole rings contributes to an interaction

between the meso- and �-substituents, resulting in an increase

in the N� � �N distance for the two �-substituted pyrrole rings,

unequal angles subtended at the methine C atom for the exo

substituent and non-planar cores. The transannular N� � �N
distance of 4.062 AÊ between the two brominated pyrrole rings

is longer than the distance of 3.970 AÊ in the other direction.

Also, the FeÐN bond lengths to the brominated pyrrole N

atoms are longer than the bond lengths to the unsubstituted

pyrrole rings (2.098 versus 2.041 AÊ ; Table 1). However, the

average FeÐN distance of 2.07 (3) AÊ in the present structure

is shorter than the average FeÐN distances of 2.087 (5) AÊ in

[Fe(TPP)]2O and 2.088 (11) AÊ in [Fe(TPFP)]2O, owing to the

saddled and ruf¯ed porphyrin cores in the title compound. On

the other hand, the same peripheral substituent effect induces

two distinct saddled core conformations to minimize unfa-

vorable contact between the Br atoms and the phenyl rings in

[Fe(TPPBr4)(NO)] (Scheidt et al., 2000), while [Zn(TPPBr4)]

(Zou et al., 1997) is planar and [Ni(TPPBr4)] (Zou et al., 1994)

is ruf¯ed. In all cases, the MÐN bonds to the brominated

pyrrole ring are longer.
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Figure 1
Top view of [Fe(TPPBr4)]2O. Displacement ellipsoids are drawn at the
50% probability level. Porphyrin H atoms have been omitted for clarity.



Experimental

Crystals of the title compound were obtained during an investigation

of the oxidation reaction of [Fe(TPPBr4)(1-MeIm)2], where 1-MeIm

is 1-methylimidazole.

Crystal data

[Fe2O(C44H24Br4N4)2]�2CH2Cl2
Mr = 2154.18
Monoclinic, C2/c
a = 35.161 (6) AÊ

b = 13.763 (6) AÊ

c = 18.845 (3) AÊ

� = 119.104 (12)�

V = 7968.4 AÊ 3

Z = 4

Dx = 1.796 Mg mÿ3

Mo K� radiation
Cell parameters from 250

re¯ections
� = ÿ20.5±20.5�

� = 4.565 mmÿ1

T = 130 (2) K
Needle, red±brown
0.32 � 0.12 � 0.08 mm

Data collection

Enraf±Nonius FAST area-detector
diffractometer

Ellipsoid-mask ®tting scans
Absorption correction: empirical

(Blessing, 1997)
Tmin = 0.492, Tmax = 0.694

25 463 measured re¯ections
9134 independent re¯ections

7483 re¯ections with I > 2�(I)
Rint = 0.049
�max = 28.33�

h = ÿ35! 46
k = ÿ12! 17
l = ÿ23! 22
Intensity decay: < 1%

Re®nement

Re®nement on F 2

R[F 2 > 2�(F 2)] = 0.040
wR(F 2) = 0.099
S = 1.041
9134 re¯ections
511 parameters
H atoms idealized with riding

models

w = 1/[�2(Fo
2) + (0.0581P)2

+ 11.1319P]
where P = (Fo

2 + 2Fc
2)/3

(�/�)max = 0.003
��max = 1.16 e AÊ ÿ3

��min = ÿ0.63 e AÊ ÿ3

Extinction correction: SHELXL97
Extinction coef®cient: 0.00097 (5)

Data collection: MADNES (P¯ugrath & Messerschmit, 1987); cell

re®nement: MADNES; data reduction: MADNES; program(s) used

to solve structure: SHELXS86 (Sheldrick, 1990); program(s) used to

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

ORTEP-3 (Farrugia, 1997); software used to prepare material for

publication: SHELXTL (Siemens, 1994).
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Supplementary data for this paper are available from the IUCr electronic
archives (Reference: BK1532). Services for accessing these data are
described at the back of the journal.
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Table 1
Selected geometric parameters (AÊ , �).

FeÐO1 1.7583 (4)
FeÐN2 2.039 (2)
FeÐN4 2.043 (2)

FeÐN1 2.097 (2)
FeÐN3 2.100 (3)

O1ÐFeÐN2 104.12 (12)
O1ÐFeÐN4 102.91 (12)
N2ÐFeÐN4 152.96 (11)
O1ÐFeÐN1 106.26 (8)
N2ÐFeÐN1 86.32 (10)
N4ÐFeÐN1 86.82 (10)
O1ÐFeÐN3 102.86 (8)
N2ÐFeÐN3 87.21 (10)
N4ÐFeÐN3 86.16 (10)
N1ÐFeÐN3 150.88 (10)

FeÐO1ÐFei 178.7 (2)
C3AÐC1MÐC11 118.3 (3)
C2AÐC1MÐC11 118.7 (3)
C5AÐC2MÐC21 120.1 (3)
C4AÐC2MÐC21 115.6 (3)
C7AÐC3MÐC31 116.2 (3)
C6AÐC3MÐC31 120.0 (3)
C8AÐC4MÐC41 116.2 (3)
C1AÐC4MÐC41 119.7 (3)

Symmetry code: (i) 1 ÿ x, y, 1
2 ÿ z.


