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Iminodiethylenediaminium bis(2,5-dichloro-

benzenesulfonate)

In the title compound, C4H15N32+~2C(,H3C1203S_, the bis(2-
ammonioethyl)amine is protonated at the N atoms of both
aminoethyl groups. Crystal packing is stabilized by a network
of strong N—H- - -O hydrogen-bond interactions involving all
the ions.

Comment

Organophilic clays are widely used for their rheological
properties in industrial applications, such as cosmetics, inks
and paints (Jones, 1983). New developments in the application
of organo-exchanged layered silicates have been reviewed by
Ogawa & Kuroda (1997). Various types of organic cations
have been used to prepare organo-clays. These include several
kinds of organic ammonium cations (TMA™) and their long-
chain alkyltrimethylammonium homologues, the trimethyl-
phenylammonium cation (TMPA™) and alkylpyridinium
cations. Recently, our work has focused on the synthesis of
uncommon organic ammonium salts, and their application to
modifying sodium montmorillonite. We report here the crystal
structure of the title compound, (I), selected from a series of
synthesized organic ammonium salts.

(? -
H 2+ 0=s=0
/\)\1\\\ Cl
HsN NH3
L CI 12
(@
The asymmetric unit of (I) contains one bis(2-

ammomioethyl)amine cation and two 2,5-dichlorobenzene-
sulfonate anions. Bis(2-aminoethyl)amine is protonated at the
N atoms of the aminoethyl groups. The mean S—O distance of
1.449 A observed in this structure is coincident with the
average value of 1.45 A found in the structures of 2,5-di-
bromo- and 2,5-dichlorobenzenesulfonic acids (Lundgren &
Lundin, 1972). The small but significant differences observed
for the S—O bond distances could indicate that the delocali-
zation of the negative charge on the SO3™ group is affected by
the Cl substituents on the benzene ring. The crystal packing is
characterized by the presence of strong N—H---O inter-
molecular hydrogen-bond interactions, as detailed in Table 2
and Fig. 2.
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Figure 1

The asymmetric unit of the title compound, with the atom-numbering
scheme. Displacement ellipsoids for non-H atoms are drawn at the 50%

probability level.

Figure 2
The packing of the title compound, showing intermolecular hydrogen
bonds as dashed lines.

Experimental

The title compound was prepared by mixing 2,5-dichlorobenzene-
sulfonic acid (0.526 g, 2.00 mmol) dissolved in methanol (10 ml) and
bis(2-aminoethyl)amine (0.103 g, 1.00 mmol) in methanol (5 ml). The
resulting solution was kept in the dark at room temperature.
Colourless crystals separated from the solution after ca one week.
Analysis calculated for C;gH,Cl4N;O6S;: C 34.48, H 3.80, N 7.54%;
found: C 34.39, H 3.81, N 7.58%.

Crystal data

C4H;sN5*"2CeH;CLO5S™
M, = 557.29

Monoclinic, P2,/n
a=12924(4) A

b = 8.644 (3) A
c=21250 (5) A
B=10325(2)°

V =23108 (13) A®

Z=4

D, =1.602Mgm™>

Mo Ko radiation

Cell parameters from 19 169
reflections

6 = 3.0-27.5°

=073 mm™"

T=173.1K

Cube, colourless

0.30 x 0.30 x 0.30 mm

Data collection

Rigaku R-AXIS RAPID
diffractometer

@ scans

Absorption correction: multi-scan
(ABSCOR,; Higashi, 1995)
T'min = 0.776, Tinax = 0.803

22 603 measured reflections

Refinement

Refinement on F?

R[F? > 20(F%)] = 0.032

wR(F?) = 0.034
§=1.03

5288 reflections
280 parameters

H-atom parameters constrained
w = [1 — (F,~F,)*60°(F)]/
[3.30T(x) — 0.458T(x) +

2.17T5(x)]

where T; are Chebychev poly-
nomials and x = F/F,,,, (Watkin,

1994; Prince, 1982)

5288 independent reflections
4061 reflections with I > 3o(1)

Rin = 0.020

Omax = 27.5°

h=-16 — 14
k=-11—11
[=-27—127

(AI6) max = 0.001
Apmax =047 e A2
APmin = =026 A7

Table 1 .

Selected geometric parameters (A, °).

Cll—C2 17371 (18) S2—04 1.4468 (15)
Cl2—C5 1.7395 (19) $2—05 1.4512 (13)
CI3—C8 1.7349 (19) $2—06 1.4513 (13)
Cl4—Cl1 1742 (2) S2-C7 1.7853 (18)
S1-01 1.4392 (14) N1-C13 1.486 (2)
S1—-02 1.4475 (14) N2—Cl14 1462 (2)
S1-03 1.4589 (14) N2—C15 1.455 (2)
s1—Cl1 1.7891 (15) N3—Cl6 1.480 (2)
01-S1-Cl 105.34 (8) 05-82—C7 105.59 (8)
01—-81-02 113.78 (8) 06—S2—C7 106.25 (8)
01—81-03 112.67 (8) C14—N2—C15 113.93 (15)
03—-S1-C1 105.29 (8) N1—-C13—Cl14 108.70 (14)
02—S1-03 112.39 (8) N2—C14—C13 109.46 (16)
02—-S1—C1 106.53 (8) N2—C15—Cl16 110.53 (15)
04—-S2—-05 112.59 (8) N3—-C16—C15 111.27 (15)
05—52—06 112.50 (8) $2-C7-C8 122.35 (13)
04—82—-06 113.06 (8) $2—C7-C12 118.13 (13)
04—82—C7 106.13 (8)

Table 2 .

Hydrogen-bonding geometry (A, °).

D—H---A D—H H---A D---A D—H---A
N1—H7---03' 0.89 2.08 2.9242 (19) 158
N1—HS. .05 0.84 2.02 2.8475 (19) 167
N1—H9-: --02 0.88 1.99 2.830 (2) 160
N2—H14. --O5" 0.94 2.18 3.1163 (19) 170
N3—H19.--03' 0.84 2.08 2.854 (2) 155
N3—H20. - -06'" 0.81 2.02 2.823 (2) 168
N3—H21---04 0.90 1.90 2.799 (2) 174

Symmetry codes: (i) 1 —x, 3 +y,3—z; (i) x, 1 +y, z; (i) —x, 1 —y, —z.

H atoms were positioned geometrically after each cycle and
allowed to ride on their parent atoms; N—H = 0.81-0.94 A and C—H
= 1.00 A, with U;o(H) = 1.2U.4(C) and Ujso(H) = 0.05 A? for those

bonded to N atoms.
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Data collection: PROCESS-AUTO (Rigaku, 1998); cell refine-
ment: PROCESS-AUTO; data reduction: CrystalStructure (Rigaku/
MSC, 2004); program(s) used to solve structure: SIR92 (Altomare et
al., 1994); program(s) used to refine structure: CRYSTALS (Better-
idge et al., 2003); molecular graphics: PLATON (Spek, 2003); soft-
ware used to prepare material for publication: CrystalStructure.
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