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The title compound, [Zn(C44H28N4)(C2H6OS)]�0.79C2H6OS�-
0.21CHCl3, crystallizes as a sulfoxide±chloroform true clath-

rate. The main residue, (dimethyl sulfoxide)(tetraphenyl-

porphyrinato)zinc(II), is a ®ve-coordinate zinc±porphyrin

complex, with dimethyl sulfoxide as an axial ligand. The

crystal structure is characterized by a typical layered

organization of the porphyrin species, with the solvent guest

molecules intercalated between the layers.

Comment

Numerous four-, ®ve- and six-coordinate complexes of

metallo-tetraphenylporphyrins have been reported with a

wide variety of crystallization solvents (many of these

compounds forming true clathrates) and axial ligands coor-

dinating to the metal centre (Byrn et al., 1991, 1993). Zinc±

porphyrin complexes with dimethyl sulfoxide are known only

for the tetra(4-carboxyphenyl), tetra(4-chlorophenyl), tetra(4-

amidophenyl) and tetra(3-hydroxyphenyl) porphyrin deriva-

tives (Dastidar et al., 1996; Krupitsky et al., 1995a,b; Krishna

Kumar et al., 1998a). The present report provides comple-

mentary information for the ®ve-coordinate complex of the

title non-functionalized zinc±tetraphenylporphyrin, (I).

Compound (I) has been precisely analysed at ca 110 K

(Fig. 1). In this structure, the porphyrin core is essentially

planar, the central Zn ion deviating by 0.317 (1) AÊ from the

plane of the four pyrrole N atoms towards the axial ligand.

The intermolecular organization of (I) can be best

described in terms of the intercalated model, characteristic of

the `porphyrin sponges' described by Strouse and coworkers

(Byrn et al., 1991, 1993). It consists of corrugated sheets of

tightly packed units of the domed porphyrin complex, with the

solvent guest species intercalated between the inversion-

related layers (Fig. 2). The zinc-coordinated dimethyl sulf-

oxide (DMSO) ligands are oriented towards the interlayer

zones occupied by the solvent.
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Intralayer arrangements of porphyrin moieties exhibit

fundamental modes of porphyrin±porphyrin interaction,

which involve offset stacking in one direction and edge-to-face

(T-shape) dispersive attractions in another direction (Fig. 3;

Byrn et al., 1991, 1993; Krishna Kumar et al., 1998b). In the

latter context, the centroids Cg1, Cg2 and Cg3, of the phenyl

rings C37±C42, C43±C48 and C31±C36, respectively, are

involved in weak intermolecular CÐH� � �� interactions with

the para H atoms of the aryl rings of adjacent porphyrin

molecules (Desiraju & Steiner, 1999), as presented in Table 1

and Fig. 4. The perpendicular displacements of these H atoms

from the mean planes of the corresponding phenyl rings with

which they interact are 2.397 (2), 2.682 (2) and 2.697 (3) AÊ ,

respectively.

The guest solvent intercalated in the crystal structure of (I)

consists of a 79%:21% molar mixture of DMSO and chloro-

form, as determined by a best ®t of the proposed structural

model to the experimental diffraction data. The two similarly

shaped guest species are randomly distributed over the

solvent-occupied sites in the crystal structure. These are

localized between the axial DMSO ligands which protrude

into the interlayer zone. The covalent parameters of the

molecular structure of (I) and the coordination around Zn are

unexceptional.

Experimental

Crystals of the title compound were obtained as a by-product by

dissolving zinc tetraphenylporphyrin in a mixture of dimethyl-

sulfoxide and chloroform, in the presence of various pyridyl-

porphyrins, in an attempt to formulate new composite materials with

mixed porphyrin content.

Figure 4
A space-®lling illustration of tightly packed porphyrin species related by
translation along the ab diagonal and by the inversion (ÿ1 ÿ x, 1 ÿ y,
ÿz), exhibiting edge-to-face attractions between the phenyl substituents
of adjacent entities (see text). Colour code: C grey, H white, S yellow, O
red, Zn pink and N light blue.

Figure 1
The molecular structure of the constituent species of (I), showing the
atom-labelling scheme. H atoms have been omitted. Only the major
solvent component is shown. Displacement ellipsoids are drawn at the
50% probablity level.

Figure 2
A space-®lling illustration of the crystal structure of (I), showing solvent
enclathration between layers of the ®ve-coordinate metalloporphyrin
molecules. The solvent is represented by the tetrahedral cluster of green
spheres. Colour code for the host species: C grey, H white, S yellow, O red,
Zn purple and N blue.

Figure 3
A perspective view of the corrugated sheet of the metalloporphyrin
complex units, which is composed of molecules related by lattice
translations. The Zn atoms are represented by small spheres. Colour
code: C green, H grey, N blue, Zn pink, S yellow and O red.



Crystal data

[Zn(C44H28N4)(C2H6OS)]�-
0.79C2H6OS�0.21CHCl3

Mr = 842.99
Triclinic, P1
a = 10.9118 (3) AÊ

b = 11.0998 (2) AÊ

c = 17.4255 (4) AÊ

� = 87.9607 (9)�

� = 81.5984 (9)�

 = 75.2901 (10)�

V = 2019.60 (8) AÊ 3

Z = 2
Dx = 1.387 Mg mÿ3

Mo K� radiation
Cell parameters from 6359

re¯ections
� = 2.2±27.0�

� = 0.79 mmÿ1

T = 110 (2) K
Rod, red
0.30 � 0.15 � 0.15 mm

Data collection

Nonius KappaCCD area-detector
diffractometer

1� ' and ! scans
Absorption correction: multi-scan

(Blessing, 1995)
Tmin = 0.798, Tmax = 0.891

16 161 measured re¯ections

8203 independent re¯ections
6359 re¯ections with I > 2�(I)
Rint = 0.032
�max = 27.0�

h = ÿ12! 13
k = ÿ13! 14
l = ÿ22! 22

Re®nement

Re®nement on F 2

R[F 2 > 2�(F 2)] = 0.043
wR(F 2) = 0.112
S = 1.02
8203 re¯ections
555 parameters
H-atom parameters constrained

w = 1/[�2(Fo
2) + (0.0562P)2

+ 0.8349P]
where P = (Fo

2 + 2Fc
2)/3

(�/�)max = 0.094
��max = 0.59 e AÊ ÿ3

��min = ÿ0.59 e AÊ ÿ3

Table 1
Hydrogen-bonding geometry (AÊ , �).

Cg1, Cg2 and Cg3 are the centroids of the phenyl rings C37±C42, C43±C48 and
C31±C36, respectively

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

C34ÐH34� � �Cg1i 0.95 2.66 3.582 (3) 163
C28ÐH28� � �Cg2ii 0.95 2.78 3.705 (3) 165
C40ÐH40� � �Cg3iii 0.95 2.77 3.702 (3) 167

Symmetry codes: (i) 1ÿ x;ÿy;ÿz; (ii) xÿ 1; 1 � y; z; (iii) 1� x; yÿ 1; z.

The H atoms were located in idealized positions, with CÐH

distances in the range 0.95±1.00 AÊ , and were re®ned using a riding

model, with Uiso = 1.2Ueq of the parent atom.

Data collection: COLLECT (Nonius, 1999); cell re®nement:

DENZO (Otwinowski & Minor, 1997); data reduction: DENZO;

program(s) used to solve structure: SIR97 (Altomare et al., 1994);

program(s) used to re®ne structure: SHELXL97 (Sheldrick, 1997);

molecular graphics: ORTEPIII (Burnett & Johnson, 1996) and

MERCURY (Bruno et al., 2002); software used to prepare material

for publication: SHELXL97.
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