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In the title compound, C6H12NO4
+�Clÿ, the cations and anions

are joined together via strong hydrogen bonds, forming

in®nite chains running along the [100] direction. The cation

has crystallographic mirror symmetry, and the anion also lies

on a mirror plane.

Comment

The presence of two carboxylic groups in the iminodiacetic

acid molecule accounts for its well known ion coordination

ability, widely used in the preparation of modi®ed polymers

and resins for ion capture, for both analytical (Bashir & Paull,

2002; Grotti et al., 2002; Moreno-Villoslada et al., 2001) and

industrial uses (Wang et al., 2002; Sun et al., 2002). Iminodi-

acetic acid derivatives are also used as solid phase supports for

peptide synthesis (Khattab et al., 2000) and as a base for

chemical libraries in combinatorial chemistry (Goldberg et al.,

2002). They are of great importance in organic chemistry, for

the synthesis of maleimides (Cheng et al., 2001) and 3,4-

disubstituted pyrroles (Friedman, 1964) through the Friedman

method. For the preparation of �-octaphenylporphyrin, whose

manganese complex is a good catalyst for the oxidation of

hydrocarbons (Sobral & Rocha Gonsalves, 2001), we needed

to synthesize several �,�-diphenylpyrroles, using some

iminodiacetic derivatives as precursors. The title compound,

(I), is among those precursors.

The iminodiacetic dimethyl ester molecules crystallize as

positively charged ions, with the imino group protonated. A

crystallographic mirror plane contains the NH2 group. The

non-H skeleton of the cation is approximately planar, with a

maximum deviation from the least-squares plane of

0.059 (7) AÊ for O1. The molecule is extended in a trans

conformation. The central CÐNÐC angle is 111.4 (3)�, a

value in agreement with that found in the related compound

iminodiacetic acid hydro¯uoride monohydrate (Oskarsson,

1974). The iminodiacetic dimethyl ester cations are connected

by NÐH� � �Cl hydrogen bonds to the chloride anions (which

also lie on mirror planes), forming in®nite chains running

along the direction [100]. Interactions between chains are van

der Waals forces and weak CÐH� � �O interactions.
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Experimental

The title compound was prepared according to the method described

by Jongkees (1908), for the esteri®cation of iminodiacetic acid with

methanol and HCl, and crystallized directly from the reaction

medium as its hydrochloride, in 80% yield.

Crystal data

C6H12NO4
+�Clÿ

Mr = 197.62
Orthorhombic, Pnma
a = 7.0228 (4) AÊ

b = 17.298 (9) AÊ

c = 7.6646 (5) AÊ

V = 931.1 (5) AÊ 3

Z = 4
Dx = 1.410 Mg mÿ3

Cu K� radiation
Cell parameters from 25

re¯ections
� = 21.1±32.1�

� = 3.51 mmÿ1

T = 293 (2) K
Needle, colourless
0.49 � 0.08 � 0.05 mm

Data collection

Enraf±Nonius CAD-4
diffractometer

!±2� scans
Absorption correction:  scan

(North et al., 1968)
Tmin = 0.706, Tmax = 0.839

1837 measured re¯ections
950 independent re¯ections
787 re¯ections with I > 2�(I)

Rint = 0.019
�max = 72.4�

h = 0! 8
k = ÿ21! 21
l = ÿ9! 0
3 standard re¯ections

frequency: 180 min
intensity decay: 4%

Re®nement

Re®nement on F 2

R[F 2 > 2�(F 2)] = 0.043
wR(F 2) = 0.163
S = 1.19
950 re¯ections
64 parameters
H atoms treated by a mixture of

independent and constrained
re®nement

w = 1/[�2(Fo
2) + (0.0755P)2

+ 0.752P]
where P = (Fo

2 + 2Fc
2)/3

(�/�)max < 0.001
��max = 0.32 e AÊ ÿ3

��min = ÿ0.72 e AÊ ÿ3

Extinction correction: SHELXL97
Extinction coef®cient: 0.0030 (8)

Table 1
Hydrogen-bonding geometry (AÊ , �).

DÐH� � �A DÐH H� � �A D� � �A DÐH� � �A

NÐH1� � �Cli 0.87 (5) 2.43 (5) 3.299 (3) 180 (4)
NÐH2� � �Clii 0.83 (5) 2.25 (5) 3.069 (3) 168 (5)

Symmetry codes: (i) 1
2ÿ x;ÿy; zÿ 1

2; (ii) ÿx;ÿy;ÿz.

The imino H atoms were located in a difference Fourier map and

re®ned with Uiso(H) = 1.2Ueq(N). The methyl H atoms were

constrained to an ideal geometry (CÐH = 0.96 AÊ ), with Uiso(H) =

1.5Ueq(C), but were allowed to rotate freely about the CÐC bonds.

Methylene H atoms were placed in geometrically idealized positions

and constrained to ride on their parent atoms, with Uiso(H) =

1.2Ueq(C). Examination of the crystal structure with PLATON

(Spek, 2002) showed that there are no solvent-accessible voids in the

crystal structure.

Data collection: CAD-4 Software (Enraf±Nonius, 1989); cell

re®nement: CAD-4 Software; data reduction: HELENA (Spek, 2002);

program(s) used to solve structure: SHELXS97 (Sheldrick, 1997);

program(s) used to re®ne structure: SHELXL97 (Sheldrick, 1997);

molecular graphics: ORTEPII (Johnson, 1976); software used to

prepare material for publication: SHELXL97.
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Figure 2
View of the packing, with the hydrogen bonding shown as dashed lines. H
atoms not participating in the hydrogen bonding have been omitted for
clarity.

Figure 1
ORTEPII (Johnson, 1976) plot of the title compound. Displacement
ellipsoids are drawn at the 50% probability level.
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