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(N-Ferrocenylmethyl)dimethylammonium

chloride dihydrate

In the title compound, [Fe(CsHs)(CsH,3N)]CI-2H,0, Fe—C
bond lengths lie in the range 2.020 (2)-2.047 (2) A. Inter-
molecular N—H. . -Cl, O—H---Cl and O—H: --O hydrogen
bonds link the cations, chloride anions and water molecules
into a three-dimensional hydrogen-bonded network, which
stabilizes the crystal packing.

Comment

The search for ferrocene derivatives has attracted consider-
able attention over the last decades owing to their biological
activity and applications in electrochemistry and materials
science (Hall et al., 1998; Li et al., 2001; Welipitiya et al., 1996).
(Ferrocenylmethyl)dimethylamine serves as an intermediate
in the syntheses of many ferrocene derivatives (Gibbons &
Trotter, 1971; Winter & Wolmershduser, 1998). In this
communication, we report the crystal structure of the title
compound, (I) (Fig. 1), which is a new (ferrocenylmethyl)-
dimethylammonium salt.
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In (I), the Fe atom is bonded to the two five-membered
carbon rings with Fe—C bond lengths in the range 2.020 (2)-
2.047 (2) A (Table 1). The two rings, C1-C5 and C6-C10, are
nearly parallel with a dihedral angle between their mean
planes of 3.3 (1)° and exhibit a nearly eclipsed conformation,
as is usually found in other ferrocene derivatives (Ye et al.,
2005; Todd et al., 2006; Guo et al., 2006).

In the crystal structure, classical intermolecular N—H. - -Cl,
O—H---Cl and O—H---O hydrogen bonds are observed
(Table 2), which link the ammonium cations, chloride anions
and uncoordinated water molecules into a three-dimensional
hydrogen-bonded network and stabilize the crystal packing
(Fig. 2). The N—H---Cl hydrogen bond is similar to that
found in the anhydrous compound [Fe(CsHs)(CgH;3N)]*-Cl™
with an (N—)H.- - -Cl distance of 2.18 A (Winter & Wolmer-
shduser, 1998).

Experimental

A solution of NaCl (0.0292 g, 0.5 mmol) in methanol (10 ml) was
added to a solution of (ferrocenylmethyl)dimethylamine (0.1214 g,
0.5 mmol) in methanol (10 ml). To this solution, dichloromethane
(1.5 ml) was added dropwise and the mixture shaken for 3 h and
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Figure 1

View of (I) showing the atom-labelling scheme. Displacement ellipsoids

oW

are drawn at the 50% probability level.

Figure 2

The crystal packing viewed along the c-axis direction. The intermolecular
N—H---Cl, N—H:--O and O—H---O hydrogen bonds are shown as

dashed lines.

concentrated under vacuum to a volume of 10 ml. Brown prism-
shaped crystals of (I) were obtained by slow evaporation of the

solvent in air.

Crystal data

[Fe(CsHs)(CsH,5N)]C1-2H,0
M, = 315.62

Monoclinic, P2, /c
a=18116 (4) A

b =173783 (15) A

c=11799 (2) A

B =10517 (3)°

V =15222 (6) A®

Data collection

Rigaku Weissenberg IP
diffractometer

® scans

Absorption correction: multi-scan
(RAPID-AUTO; Rigaku, 1998)
Tmin = 0.620, Tax = 0.674

Z=4

D,=1377 Mgm™
Mo Ko radiation
u=116 mm™!
T=293(2)K

Prism, brown

0.51 x 0.35 x 0.34 mm

13908 measured reflections
3501 independent reflections
2484 reflections with I > 20(1)
R;y = 0.035

Omax = 27.5°

Refinement

Refinement on F? H atoms treated by a mixture of
R[F* > 20(F%)] = 0.032 independent and constrained
wR(F?) = 0.071 refinement
S =1.01 w = 1/[o*(F,%) + (0.032P)%]
3501 reflections where P = (F,” + 2F2)/3
182 parameters (A/0) max < 0.001

ApPmax = 0.46 € A~

Apmin = =026 € A3

Table 1

Selected bond lengths (A).

Fel—C9 2.020 (2) Fel—CS 2.0347 (18)
Fel—Cl1 2.0248 (18) Fel—C3 2.044 (2)
Fel—C8 2.027 (2) Fel—C7 2.044 (2)
Fel—C2 2.0305 (19) Fel—C4 2.046 (2)
Fel—C10 2.034 (2) Fel—C6 2.047 (2)
Table 2

Hydrogen-bond geometry (A, °).

D—H---A D—H H--A D---A D—H---A
O2W—H2WA. - -Cl1 084 (2) 232(2) 3161 (2) 174 3)
02W—H2WB. - -O1W 085(2) 187(2) 2712(3) 176 (3)
N1—HN1.--Cl 096 2.13 3.0783 (18) 168
OIW—HIWA.--O2W' 084 (2) 191 (2) 2744 (3) 175 (3)
O1W—HIWB- - -.CIl" 084 (2) 236(2)  3.195(3) 171 (2)
O2W—H2WA- - -Cll 084 (2) 232(2)  3.161(2) 174 (3)
O02W—H2WB. - -O1W 0.84 (2) 187(2)  2712(3) 176 (3)

Symmetry codes: (i) x,y + 1, z; (i) —x,y + 1, —z + % (iil) x, =y + 3,z + 5

The C-bound H atoms were positioned geometrically, with C—H =
0.98, 0.97 and 0.96 A for those on cyclopentadienyl, methylene and
methyl C atoms, respectively, and refined as riding with Uj,,(H) =
1.2U4(C) or 1.5Uq(methyl C). Atom HIN was positioned geomet-
rically and allowed to ride on N1, with N—H = 0.96 A and Uiso(H) =
1.2U.q(N). Water H atoms were located in a difference map and
refined with O—H and H---H distance restraints of 0.85 (1) and
1.39 (1) A, respectively, and Ujo(H) = 1.5U4(O).

Data collection: RAPID-AUTO (Rigaku, 1998); cell refinement:
RAPID-AUTO; data reduction: TEXSAN (Molecular Structure
Corporation, 1999); program(s) used to solve structure: SHELXS97
(Sheldrick, 1997); program(s) used to refine structure: SHELXL97
(Sheldrick, 1997); molecular graphics: PLATON (Spek, 2003); soft-
ware used to prepare material for publication: SHELXL97.
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