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R factor = 0.025; wR factor = 0.057; data-to-parameter ratio = 9.0.

In the title salt, C12H24N
+�Cl�, both cyclohexyl rings adopt

chair conformations and the NH2 unit is situated in the

equatorial position with respect to the rings in the cation. The

large C—N—C bond angle [117.99 (14)�] in the cation is a

result of linking two bulky cyclohexyl rings to the N atom. The

aminium H atoms are involved in intermolecular N—H� � �Cl
hydrogen bonds, forming an infinite zigzag chain parallel to

the c axis. The crystal studied was a racemic twin with a twin

fraction of 0.28 (18).

Related literature

For related structures, see: Gholivand & Pourayoubi (2004);

Pourayoubi & Negari (2010).

Experimental

Crystal data

C12H24N
+�Cl� Mr = 217.77

Orthorhombic, Fdd2
a = 40.0268 (19) Å
b = 23.1726 (10) Å
c = 5.3463 (2) Å
V = 4958.8 (4) Å3

Z = 16
Mo K� radiation
� = 0.27 mm�1

T = 120 K
0.30 � 0.20 � 0.20 mm

Data collection

Oxford Diffraction Xcalibur
Sapphire2 diffractometer

Absorption correction: multi-scan
(CrysAlis RED; Oxford
Diffraction, 2009)
Tmin = 0.886, Tmax = 1.000

13243 measured reflections
1219 independent reflections
1096 reflections with I > 2�(I)
Rint = 0.032

Refinement

R[F 2 > 2�(F 2)] = 0.025
wR(F 2) = 0.057
S = 1.00
1219 reflections
136 parameters
1 restraint

H atoms treated by a mixture of
independent and constrained
refinement

��max = 0.30 e Å�3

��min = �0.11 e Å�3

Table 1
Hydrogen-bond geometry (Å, �).

D—H� � �A D—H H� � �A D� � �A D—H� � �A

N1—H1N� � �Cl1i 0.87 (2) 2.28 (3) 3.157 (3) 178 (2)
N1—H2N� � �Cl1 1.03 (3) 2.15 (3) 3.163 (3) 168 (2)

Symmetry code: (i) x; y; z þ 1.

Data collection: CrysAlis CCD (Oxford Diffraction, 2009); cell

refinement: CrysAlis RED (Oxford Diffraction, 2009); data reduc-

tion: CrysAlis RED; program(s) used to solve structure: SHELXS97

(Sheldrick, 2008); program(s) used to refine structure: SHELXL97

(Sheldrick, 2008); molecular graphics: Mercury (Macrae et al., 2008);

software used to prepare material for publication: SHELXL97.

Support of this investigation by Ferdowsi University of

Mashhad is gratefully acknowledged.

Supplementary data and figures for this paper are available from the
IUCr electronic archives (Reference: PV2369).
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