organic papers

Acta Crystallographica Section E
Structure Reports
Online

ISSN 1600-5368

Doyle Britton

Department of Chemistry, University of Minne-
sota, Minneapolis, MN 55455-0431, USA

Correspondence e-mail: briton@chem.umn.edu

Key indicators

Single-crystal X-ray study
T=174K

Mean o(C-C) = 0.002 A

R factor = 0.039

wR factor = 0.120
Data-to-parameter ratio = 11.0

For details of how these key indicators were
automatically derived from the article, see
http://journals.iucr.org/e.

© 2004 International Union of Crystallography
Printed in Great Britain — all rights reserved

2,6-Difluorobenzonitrile

2,6-Difluorobenzonitrile packs in slightly puckered molecular
sheets (molecules tilted 4.1 (2)° with respect to the sheets). All
of the H atoms in the molecule are in contact with N and F
atoms in adjacent molecules in the sheet.

Comment

3,5-Difluorobenzonitrile (Britton, 2002), hereafter 35D, crys-
tallizes with layers of molecules in which C—H---N and C—
H. - -F interactions play a significant role. The structure of the
2,6 isomer, (I), hereafter 26D, is reported here. Isomer 26D
melts about 50 K lower than 35D (303-305 and 357-359 K,
respectively), and the question of interest was the extent to
which the C—H- - -N and C—H. - -F interactions differ.
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Fig. 1 shows the atom labeling. The bond lengths and angles
are all normal. The ring angles at atoms C2, C4 and C6 are
larger than 120°, and those at C1, C3 and CS are smaller, in
reasonable agreement with the substituent effects described
by Domenicano (1992).

The packing of the molecules is shown in Fig. 2. The mol-
ecules lie in layers parallel to (100) and are tilted 4.1 (2)° with
respect to the layers. All three H atoms are in contact with N
and F atoms in adjacent molecules in the layer. The metric
details of these contacts are given in Table 1, where they are
compared with similar contacts in 35D. As in 35D, the
arrangement is close to ideal, in that every H atom interacts
with either an N or an F atom, and every N and F atom
interacts with an H atom. The H- - -X distances are about the
same in both isomers and about what would be expected for

Figure 1
The F,H;C¢CN molecule. Displacement ellipsoids are shown at the 50%
probability level.
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Figure 2

The packing in F,H;C¢CN. The view is perpendicular to the mean plane
of the layer [parallel to (100), 4.1° away from the molecular plane]. The
H---N and H- - -F contacts are shown as dashed lines.

van der Waals contacts. The H- - -F distances are also similar to
those found by Thalladi et al. (1998) in the packing of
fluorobenzenes.

With no particular differences in the H- - - X distances, the
question now is why the melting points are so different. The
molecular volumes are identical, within experimental error,
153.46 (6) and 153.4 (2) A3 respectively for 26D and 35D.
However, the molecular areas differ by about 2%
[48.98 (2) A? for 26D and 48.03 (6) for 35D]. The average
interlayer distances then differ in the opposite order, 3.131 (1)
and 3.194 (4) A. If the tilting of the molecules is ignored, the
layers have p1 and p2 symmetry, respectively. The layer in 26D
is polar with no CN- - -CN interactions. The next layer has the
opposite polarity, which could account for the slightly shorter
interlayer distance. The layer in 25D is non-polar with anti-
parallel CN---NC interactions. It is possible that this differ-
ence in the CN interactions, rather than differences in the C—
H. - -X interactions, accounts for the difference in the melting
points.

Experimental

The compound was obtained from Lancaster Synthesis Inc. Crystals
suitable for diffraction were grown by sublimation.

Crystal data

CH,F,N
M, =139.10
Triclinic, P1
a=68164(17) A

zZ=2

D, =1505Mgm™

Mo Ko radiation

Cell parameters from 1641

b =72165 (18) A reflections
c=72951 (18) A 6 =3.2-27.4°
o =111.40 (1)° i =013mm™"
B =10457 (1)° T=174(2)K

y = 101.06 (1)°
V =306.93 (13) A®

Block cut from needle, colorless
0.50 x 0.50 x 0.45 mm

Data collection

Bruker SMART area-detector 1040 reflections with I > 20(I)

diffractometer Ri, = 0.028
w scans Omax = 26.0°
Absorption correction: none h=-8—28
1769 measured reflections k=-7—28
1144 independent reflections [=—8—28

Refinement

w = 1/[6*(F,%) + (0.061P)*
+ 0.071P]

where P = (F,”> + 2F.?)/3
(A/0)max = 0.001
APmax = 021 ¢ A7
APmin = =022 e A3
Extinction correction: SHELXTL
Extinction coefficient: 1.22 (9)

Refinement on F?

R[F? > 20(F?)] = 0.039
wR(F?) = 0.120

S=111

1144 reflections

104 parameters

All H-atom parameters refined

Table 1 .
Distances and angles (A, °) in the C—H- - -X—C contacts.

H X C—H C—H---X H--X H.--X-C C--X
26D

H3 NI 0.95(2) 160 (1) 263(2)  99(1) 3.537 (2)
H4 N1¥ 097 (2) 124 (1) 2752) 124(1) 3.393 (2)
H5 N1% 097 (2) 125 (1) 271 (2) 175 (1) 3352 (2)
H3 Fé' 0.95(2) 122(1) 3.07(2) 125(1) 3.659 (2)
H4 F6' 097 (2)  128(1) 295(2) 170 (1) 3.624 (2)
H5 F2i 097 (2) 145 (1) 257 (2) 142 (1) 3.403 (2)
35D

H2 N1 097 (2) 151 (1) 265(2)  134(1) 3.523 (2)
H4 F3 0.92(2)  141(1) 267(2) 148(1) 3.431 (3)
HY F3' 0.92(2)  141(1) 267(2)  148(1) 3.431 (3)

Symmetry codes: (i) x, 1 +y, z; (i) x, 1 +y, 1 + z; (iii) x, y, 1 + z.

When the data collection was about 60% complete, the crystal
shattered, indicating a phase change had taken place. Since there
were enough data for an acceptable determination, another crystal
was not used.

Data collection: SMART (Bruker, 2002); cell refinement: SAINT
(Bruker, 2002); data reduction: SAINT; program(s) used to solve
structure: SHELXTL (Sheldrick, 1997); program(s) used to refine
structure: SHELXTL; molecular graphics: SHELXTL; software used
to prepare material for publication: SHELXTL.
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