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Crystal structure of o-cyanoaniline hydrochloride, (NCCsH;sNH3)Cl
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Abstract

C7H7CIN,, monoclinic, Clcl (no. 9), a = 5.658(5) A,
b=15.406(9) A, c = 8.234(8) A, B =93.18(9)°, V=716.6 A3,
Z =4, Ry(F) = 0.020, wRee( F%) = 0.052, T=293 K.

Source of material

Crystals of o-cyanoaniline hydrochloride (synonym 2-cyano-
anilinium chloride) were prepared by dissolving of 5 mmol of
purified 2-cyanoaniline in 10 mL of an ethanol-water solution
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(v/v 1:1) containing 5 mmol HCl at room temperature. After some
days of evaporation, crystals of suitable dimensions for X-ray
analysis appeared in the solution.

Discussion

The crystal structure of the title compound is built up by a net-
work of intermolecular hydrogen bonds between the constituents
(figure, top), with a chloride anion acting as a triple acceptor as in
other compounds [1,2] (figure, middle). The (N-)H---Cl distances
varying between 2.28 A and 2.45 A are smaller than the sum
of the Van der Waals radii of the chlorine and hydrogen atoms
(n(CD) + r(H) = 2.81 A). Consequently, these values correspond
well to strong hydrogen bonds. Multiple hydrogen bonds connect
the different entities of the compound to form corrugated layers
parallel to the a,c plane (figure, bottom). Examination of geomet-
rical features of the organic moiety shows that the atoms C1, C2,
C3, C4, C5 and C6 of the phenyl ring have a good co-planarity
and they form a conjugated plane with an average deviation of
0.0066 A. The mean value of C—C bond lengths is 1.384 A
which is between that of a single bond and a double bond and
comparable to those in other substituted benzene compounds [3-
5). Furthermore, the bond length of C7—N2 is 1.139(4) A, which
clearly indicates a triple bond. The distances C2—C7 and
C1—N1 of 1.434(4) A and 1.467(3) A, respectively, indicate two
single bonds. Refining the structure in the acentric space group
gives a value of —0.01(5) for the Flack parameter [6]. This value
shows that the atomic arrangement corresponds to the correct ab-
solute structure.

Table 1. Data collection and handling.

Crystal: colorless prism, size 0.2 x 0.4 x 0.6 mm
Wavelength: Mo K, radiation (0.71070 A)

I’y 448 cm™

Diffractometer, scan mode: ~ Enraf-Nonius Mach3, w/20

20max: 50.18°

N(hkl)measured, N(hk)unique: 2471, 1263

Criterion for Jobs, N(hkl)g:: Tovs > 2 o(lops), 1260
N(param)refined: 120
Programs: SIR92 [7}, SHELXL-97 (8]

Table 2. Atomic coordinates and displacement parameters (in A2).

Atom Site x y z Uiso

H(1) da -0.257(4) -0.204(1) -0.761(2) 0.029(5)
H(Q2) da -0.384(4) -0.218(1) -0916(3) 0.040(5)
H@A3) 4a -0.505(4) —0.200(1) -0.774(3) 0.038(5)
H(7) 4a -0.006(4) 0.044(1) -1.026(2) 0.042(5)
H(6) 4a -0.276(4) 0.141(2) -0.907(3) 0.049(6)
H(5) da -0.599(4) 0.096(1) -0.773Q2) 0.037(5)
H(4) 4a -0.630(4) -0.058(1) -0.732(3) 0.039(5)
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Table 3. Atomic coordinates and displacement parameters (in ,3.2).

Atom  Site x y z Un Ux Uss U Uis Uz

CK1) 4a 0.12742(5) —0.20851(2) -0.63907(4) 0.0248(2) 0.0366(2) 0.0381(2) 0.0024(1) 0.0072(1) 0.0085(2)
NQ1) 4a ~0.3798(2) -0.18422(8) -0.8205(2) 0.0243(6) 0.0285(6) 0.0301(6) -0.0014(5) 0.0063(5)  —0.0006(5)
N(2) 4a 0.1280(3) -0.1628(1) -1.0680(2) 0.0336(7) 0.0521(9 0.0541(8) 0.0016(7) 0.0169(6) —0.0057(7)
(64} 4a -0.3558(2) —0.09146(9) -0.8501(2) 0.0208(7) 0.0287(7) 0.0242(6) 0.0005(5) 0.0005(5) -0.0018(5)
CQ) 4a -0.1656(3) —0.0612(1) —-0.9353(2) 0.0217(7) 0.0339(8) 0.0272(6)  -0.0005(6) 0.0024(5) 0.0000(6)
C@3) 4a -0.1358(3) 0.0278(1) —0.9552(2) 0.0321(8) 0.0381(9) 0.0359(9) -0.0053(7) 0.0037(6) 0.0018(6)
C@) 4a -0.2957(3) 0.0849(1) -0.8940(2) 0.044(1) 0.0270(7) 0.0455(9) -0.0013(6) -0.0002(7) 0.0014(6)
C(5) 4a -0.4863(3) 0.0546(1) -0.8130(2) 0.0372(9) 0.0364(8) 0.0424(9) 0.0093(7) 0.0040(7) -0.0072(7)
C(6) 4a -0.5155(3) -0.0341(1) -0.7901(2) 0.0242(7) 0.0375(8) 0.0330(7) 0.0003(6) 0.0064(6) —0.0025(6)
Ccm 4a -0.0021(3) -0.1193(1) -1.0062(2) 0.0242(8) 0.0373(8) 0.0331(8) —0.0042(6) 0.0057(6) 0.0004(6)
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