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The title compound packs with two crystallographically

independent molecules, both symmetry 1, with the same bond

lengths and angles within experimental error. The molecules

form a four-membered cyclamer held together by I� � �CN

intermolecular Lewis acid±base interactions. The two inde-

pendent N� � �I distances are 3.263 (6) and 3.344 (6) AÊ . The

independent molecules are not related by any pseudosym-

metry.

Comment

In the structure of p-iodobenzonitrile (Schlemper & Britton,

1965; Desiraju & Harlow, 1989) the CN group on one molecule

points directly toward the I atom in the next molecule giving a

linear CÐI� � �NC arrangement. Similar arrangements, some-

times only approximately linear, occur in a number of other

crystals (see Ojala et al., 1999), but in o-iodobenzonitrile (Lam

& Britton, 1974) the important intermolecular interactions are

between I atoms; there are no I� � �CN contacts at all. To look

at another example of an o-iodobenzonitrile, the structure of

2-¯uoro-6-iodobenzonitrile (I) has been determined and is

reported here

.

There are two molecules in the asymmetric unit; using the

notation suggested by Zorky and coworkers (Zorky et al.,

1967; Belsky et al., 1995; Zorky, 1996) the structure is in P1, Z =

4 (12). Drawings showing the atom labelling of the two inde-

pendent molecules are given in Fig. 1. The bond lengths and

angles are all normal and agree between the two molecules

within experimental uncertainty.

A cyclamer is formed by the association of four monomers

through weak intermolecular CN� � �I Lewis acid±base inter-

actions. This can be seen in Fig. 2. These interactions are

summarized in Table 1. The CN� � �I distances are what would

be expected from the non-spherical radii of Nyburg &

Faerman (1985). The angles at the I atoms are approximately

linear, as expected for this type of interaction, but the angles at

the N atoms are closer to trigonal. This is a less common

arrangement but has been observed before (see Table 4 in

Ojala et al., 1999).
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In addition to the CN� � �I interactions, there are two weak

CÐH� � �F interactions and two weak CÐH� � �N interactions.

These are also shown in Fig. 2. The metric data for these

interactions are given in Table 2. None of the four interaction

distances is especially short; they are very weak interactions.

Nevertheless, they all involve attractive interactions and play

their part in the overall packing. For discussions of CÐH� � �F
interactions, see Howard et al. (1996); Dunitz & Taylor, 1997;

Thalladi et al. (1998). For a more wide-ranging discussion of

CÐH� � �X interactions, see Desiraju & Steiner, 1999).

Experimental

The compound was obtained from Lancaster Synthesis, Inc. The

crystals grew as plates from acetone, with {001} as the prominent

form.

Crystal data

C7H3FIN
Mr = 247.00
Triclinic, P1
a = 8.0270 (8) AÊ

b = 8.0435 (8) AÊ

c = 13.8493 (13) AÊ

� = 82.232 (2)�

� = 82.359 (2)�

 = 62.242 (2)�

V = 781.52 (15) AÊ 3

Z = 4
Dx = 2.099 Mg mÿ3

Mo K� radiation
Cell parameters from 4333

re¯ections
� = 4.0±24.8�

� = 4.04 mmÿ1

T = 174 (2) K
Plates, colorless
0.40 � 0.40 � 0.10 mm

Data collection

Siemens SMART area-detector
diffractometer

! scans
Absorption correction: multi-scan

SADABS (Sheldrick, 1996;
Blessing, 1995)
Tmin = 0.23, Tmax = 0.67

5149 measured re¯ections

2689 independent re¯ections
2241 re¯ections with I > 2�(I)
Rint = 0.042
�max = 24.9�

h = ÿ9! 8
k = ÿ9! 9
l = ÿ16! 10

Re®nement

Re®nement on F 2

R[F 2 > 2�(F 2)] = 0.043
wR(F 2) = 0.109
S = 0.98
2689 re¯ections
182 parameters
H-atom parameters constrained

w = 1/[�2(Fo
2) + (0.0625P)2]

where P = (Fo
2 + 2Fc

2)/3
(�/�)max = 0.002
��max = 1.07 e AÊ ÿ3

��min = ÿ1.49 e AÊ ÿ3

Extinction correction: SHELXTL
Extinction coef®cient: 0.0042 (9)

Table 1
Distances and angles (AÊ ,�) in the CÐN� � �IÐC contacts.

N I CÐN� � �I N� � �I N� � �IÐC

N1 I2 119.0 (5) 3.344 (6) 154.9 (6)
N2 I1i 114.9 (5) 3.267 (6) 172.6 (7)

Symmetry code: (i) 1ÿ x; 1ÿ y; 1ÿ z.

Table 2
Intermolecular hydrogen contacts CÐH� � �XÐY (AÊ ,�).

C H X Y CÐH H� � �X C� � �X CÐH� � �X H� � �XÐY

C13 H13 F2i C22i 0.95 2.63 3.550 (7) 164.5 144
C25 H25 F1ii C12ii 0.95 2.60 3.164 (6) 119 175
C15 H15 N1iii C17iii 0.95 2.77 3.464 (7) 130 167
C23 H23 N2iv C27iv 0.95 2.63 3.274 (7) 134 160

Symmetry codes: (i) 1� x; yÿ 1; 1 � z; (ii) ÿx; 1ÿ y; 2ÿ z; (iii) 1ÿ x; yÿ 1; z; (iv)
xÿ 1; y; z.

The matrix (110/110/001) converts the triclinic unit cell to a C-

centered cell that is metrically close to monoclinic. However, if the

symmetry is assumed to be monoclinic, Rint = 0.432, which rules out

the monoclinic alternative.

Data collection: SMART (Siemens, 1995); cell re®nement: SAINT

(Siemens, 1995); data reduction: SAINT; program(s) used to solve

structure: SHELXTL (Sheldrick, 1994); program(s) used to re®ne

structure: SHELXTL; molecular graphics: SHELXTL; software used

to prepare material for publication: SHELXTL.
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Figure 1
The two independent C6H3F(CN)I molecules. Displacement ellipsoids
are shown at the 50% probability level.

Figure 2
The packing of C6H3F(CN)I viewed along the b axis. The CN� � �I
interactions are shown as heavy dashed lines. One tetrameric cyclamer
can be traced out in the ®gure. The light dashed lines show the N� � �H and
F� � �H interactions.



organic papers

o704 Doyle Britton � C7H3FIN Acta Cryst. (2001). E57, o702±o704

I thank Dr. Victor G. Young, Jr, Director of the University

of Minnesota X-ray Diffraction Laboratory for his help.

References

Belsky, V. K., Zorkaya, O. N. & Zorky, P. M. (1995). Acta Cryst. A51, 473±481.
Blessing, R. H. (1995). Acta Cryst. A51, 33±38.
Desiraju, G. R. & Harlow, R. L. (1989). J. Am. Chem. Soc. 111, 6757±6764.
Desiraju, G. R. & Steiner, T. (1999). The Weak Hydrogen Bond. Oxford

University Press.
Dunitz, J. D. & Taylor, R. (1997). Chem. Eur. J. 3, 89±98.
Howard, J. A. K., Hoy, V. J., O'Hagan, D. & Smith G. T. (1996). Tetrahedron,

52, 12613±12622.

Lam, S. & Britton, D. (1974). Acta Cryst. B30, 1119±1120.
Nyburg, S. C. & Faerman, C. H. (1985). Acta Cryst. B41, 274±279.
Ojala, C. R., Ojala, W. H., Gleason, W. B. & Britton, D. (1999). J. Chem. Cryst.

29, 27±32.
Schlemper, E. O. & Britton, D (1965). Acta Cryst. 18, 419±424.
Sheldrick, G. M. (1994). SHELXTL. Version 5. Siemens Analytical X-ray

Instruments Inc., Madison, Wisconsin, USA.
Sheldrick, G. M. (1996). SADABS. University of GoÈ ttingen, Germany.
Siemens (1995). SMART and SAINT. Siemens Analytical X-ray Instruments

Inc., Madison, Wisconsin USA.
Thalladi, V. R., Weiss, H.-C., Blaser, D., Boese, R., Nangia, A. & Desiraju, G.

R. (1998). J. Am. Chem. Soc. 120, 8702±8710.
Zorky, P. M. (1996). J. Mol. Struct. 374, 9±28.
Zorky, P. M., Belsky, V. K., Lazareva, S. G. & Porai-Koshits, M. A. (1967). J.

Struct. Chem. 8, 267±270.


	mk1

