electronic papers

Acta Crystallographica Section C
Crystal Structure
Communications

ISSN 0108-2701

Bis(2-chloro-N-methylpyridinium) iodide triiodide

Heigel, Bock and Seibel

Electronic paper
This paper is published electronically. It meets the data-validation criteria for publication in Acta Crystallographica Section C. The submission
has been checked by a Section C Co-editor though the text in the ‘Comments’ section is the responsibility of the authors.

© 2000 International Union of Crystallography
Printed in Great Britain — all rights reserved

Acta Cryst. (2000). C56, e604—e605 Heigel, Bock and Seibel « 2C¢H,CIN*.17.15~



electronic papers

Acta Crystallographica Section C
Crystal Structure
Communications

ISSN 0108-2701

Bis(2-chloro-N-methylpyridinium)
iodide triiodide

Erik Heigel,* Hans Bock and Andreas Seibel

Chemische Institute der Universitit Frankfurt, Marie-Curie-Strafse 11, 60439
Frankfurt/Main, Germany
Correspondence e-mail: erik.heigel@gmx.de

Received 5 November 2000
Accepted 13 November 2000

Data validation number: 1TUC0000328

The title compound, 2C¢H,CIN*-17-I;~, crystallizes with
undulating layers of chains containing alternate iodide and
trilodide anions formed from iodine and the heterocyclic
iodide salt.

Comment

Pyridine—iodine compounds are often an interesting starting
point for studies of donor—acceptor complexes and salts
(Zingaro et al., 1951; Kleinberg et al., 1953; Reid & Mulliken,
1954). N-Alkyl-substituted pyridines lose the possibility to
coordinate through the nitrogen centre and, therefore, the
reaction of 2-chloro-N-methylpyridinium iodide with iodine
leads to a new iodide salt of a pyridine. The resulting product
is a mixed iodide triiodide, (I).
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Many crystal structures of pyridinium as well as triiodide
salts are registered in the Crystal Structural Database (Allen
& Kennard, 1993), but only 24 structures containing iodide
triiodide are known previously. The structure of (I) exhibits a
nearly linear triiodide with similar distances I—1I of 2.921 (1)
and 2.945 (1) A, and an angle I—I—1I of 177.06 (1)°. The 14
atoms with distances I4- - -13' = 4.260 (1) A as well as I4- - .12 =
4103 (1) A and angles I4---I3'—I1' = 161.68 (2)° as well as
4. 12" —11" = 162.56 (2)° are arranged in undulating chains
of alternate iodide and triiodide anions along the b axis, which
are generated by a 2; screw axis [symmetry codes: (i) 1+ x,
1 —y, =1+ 2z (i) —x, —y, —1 — z]. These parallel chains form
layers separated by 2-chloro-N-methylpyridinium cations
exhibiting bonds and angles similar to those in the salts N-
methylpyridinium iodide (Lalancette et al, 1978) and N-
ethylpyridinium triiodide (Christie et al., 1991). The chlorine

substituent in (I) shows an additional weak coordination to
the triiodide anion with distances CI2.--I11 = 3.889 (2) and
C12.- .12 = 3.637 (2) A.

Experimental

A solution of 2-chloro-N-methylpyridinium iodide (0.128 g,
0.5 mmol) in 50 ml trichloromethane was covered with a filter and a
solution of iodide (0.5 mM) in n-pentane added from above. After
10 d, dark-red prisms had grown.

Crystal data

2C¢H;CIN*- 1715~
M, = 764.75
Monoclinic, P2,/c

D, =2556 Mgm™
Mo Ko radiation
Cell parameters from 84

a=172902 (7) A reflections

b =23.644(2) A 0 =10.0-15.5°

¢ =12.0207 (9) A i =6534mm™"

B = 106.448 (6)° T=150(2) K

V =19872 (3) A® Prism, red

Z=4 0.35 x 0.20 x 0.15 mm

Data collection

Siemens P4 four-circle diffract- R, = 0.030
ometer Omax = 28°

 scans h=-2->9

Absorption correction: numerical k=-2—31
(SHELXTL/PC; Sheldrick, 1997) [=-15—15

4 standard reflections
every 100 reflections
intensity decay: <5%

Timin = 0.300, Tyax = 0.474
7177 measured reflections
4780 independent reflections
4004 reflections with I > 20(1)

Refinement

w = 1/[0*(F,%) + (0.0342P)*
+9.6004P]
where P = (F,” + 2F)/3

Refinement on F?
R[F? > 20(F?%)] = 0.036
wR(F?) = 0.085

S =1.095

4780 reflections

184 parameters

H-atom parameters constrained

(A/0) max < 0.001

ApPmax = 087 ¢ A3

Apmin = —141 e A3

Extinction correction: SHELXL.97

Extinction coefficient: 0.00156 (11)

Table 1 .

Selected geometric parameters (A, °).

I1-12 2.9213 (6) N1-C7 1.501 (7)
11-13 2.9446 (6) cl2—cil 1.704 (6)
Cll—c1 1.704 (6) N2—Cl5 1.347 (7)
N1—Cl1 1.334(8) N2—Cl1 1.347 (8)
N1-C5 1.356 (8) N2—C17 1.477 (7)
2—-11-13 177.055 (18) C2—-C1-CI1 119.1 (5)
Cl—-N1-C5 119.3 (5) C15—N2—C17 118.9 (5)
Cl1—-N1-C7 122.6 (5) Cl1—-N2—-C17 121.5 (5)
C5—N1—-C7 118.1 (5) N2—-C11-CI2 117.8 (4)
Ni—-C1—-Cl 118.8 (5) C12—C11-CI2 120.8 (5)

All H atom were located from the difference map and placed in
idealiozed positions using a ridieng model with distances C—Hppeny =
0.95 A and C—Hyenyi = 0.98 A. The torsion of the methyl H atoms
and the isotropic displacement parameters of all H atoms were
refined.

Data collection: XSCANS (Siemens, 1994); cell refinement:
XSCANS; data reduction: XSCANS; program(s) used to solve
structure: SHELXS97 (Sheldrick, 1990); program(s) used to refine
structure: SHELXL97 (Sheldrick, 1997); software used to prepare
material for publication: SHELXLY97.
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