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The title compounds, diaquadinitramidatolithium(I), [Li-
(N304)(H,0),], (I), and pyridinium dinitramidate, CsHgN™-
N;0,~, (II), differ significantly in their cation—-anion contacts.
The Li* atom of (I) is coordinated by two O atoms of the
dinitramide anion in a chelate and by four additional water
molecules, with the Li and central N atom of the anion on a
twofold rotation axis. The pyridinium cation of (II) exhibits a
contact with the dinitramide anion via an intermolecular N—
H- - -N hydrogen bridge. These interactions are compared with
those found in reported anhydrous lithium dinitramide and
ammonium dinitramide salts.

Comment

The potential coordination modes (Trammell et al., 1996) of
dinitramide include monodentate coordination to the central
N atom of the dinitramide skeleton, monodentate coordina-
tion to one O atom of the nitro groups, and bidentate coor-
dination to two O atoms of the terminal nitro groups. We
report here the molecular structures of the dinitramide salts
(I) and (II), and compare (I) with its anhydrous homologue
and (II) with ammonium dinitramide in terms of cation—-anion
contacts.
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Compound (I) exhibits a distorted octahedral Li* cation
with a chelate-type coordination by two O atoms of the di-
nitramide anion and four additional water molecules (Fig. 1).
Analogous to what was observed in the anhydrous compound,
Li(N3Oy) (Gilardi et al., 1997), the Li* atom is located on a
twofold rotation axis which also bisects the dinitramide anion.
To the best of our knowledge, these two cases present the only

examples of imposed C, symmetry in a dinitramide. In all
other cases, the dinitramide anion has C; symmetry, except for
3,3-dinitroazetidinium, where a crystallographically imposed
mirror plane passes through the dinitramide anion (Gilardi &
Butcher, 1998).

The Li—O distances to the water molecules are 1.960 (4)
(Lil—03) and 2.490 (3) A [Lil —O3"; symmetry code: (i) —x,
1 —y,1 — z], whereas the distance between the Li* atom and
the O atom of the dinitramide group is 2.054 (4) A. In
Li(N;0,) (Gilardi et al., 1997), the five Li—O distances range
from 2.028 (5) to 2.200 (2) A and are exclusively contacts to O
atoms of the dinitramide group. Thus, the entire packing in
Li(N;O,) is based on Li—O(dinitramide) bonding. By
contrast, the presence of coordinated water in (I) allows for
the formation of an approximately linear water—dinitramide
O—H---O hydrogen bond which generates by translation a
C(5) chain (Etter et al., 1990; Bernstein et al., 1995) running
along the [100] direction (Fig. 1).

The dinitramide group in (I) is nearly planar, with a twist
angle of 2.0°. This is a measure of the degree by which the
nitro group has rotated out of the NNN plane (Pinkerton &
Ritchie, 2003; Gilardi, et al. 1997) and is significantly smaller
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Figure 1

A view of the C(5) motif chain in compound (I) running along the a axis.
Hydrogen bonds and intermolecular Li- - -O contacts are shown as dashed
lines. Displacement ellipsoids are drawn at the 50% probability level and
H atoms are shown as small spheres of arbitrary radii. [Symmetry codes:
(i) —x, 5,3 - (11) —x,1— (i) x1—yi+z@v)i—xi-y,
27z(v)77+x y,f—+z(v1)777 %fy,lfz.]

Figure 2

A view of the molecular structure of (II), showing the atom-labelling
scheme and the hydrogen bond (dashed line) between the cation and
anion. Displacement ellipsoids are drawn at the 50% probability level and
H atoms are shown as small spheres of arbitrary radii.
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than the twist angle of 15.8° in Li(N30,) (Gilardi et al., 1997).
The dinitramide group has a bend angle of 1.3°, representing
the pyramidalization of the nitro N atoms (expected values are
0° for ideal sp® and 54.8° for ideal sp® conformations), and this
value is slightly smaller than the bend angle of 4.6° found in
Li(N;0,).

The O---O chelate distance in (I) [2.576 (2) A] is compar-
able with that reported for Li(N;O,) [2.593 A], while the
pseudo-torsion angle between the two closest N—O bonds in
different nitro groups in the molecule is smaller in (I) [4.4°
versus 29.6° in Li(N5O,)].

The structure of (I) exhibits bifurcated hydrogen bonding
involving water atom H2. This gives rise to a two-dimensional
network in the (001) plane.

In contrast with the dinitramide coordination in (I),
compound (II) exhibits an intermolecular secondary contact
to the central N atom of the dinitramide group via an N—
H- - -N hydrogen bond (Fig. 2). The dinitramide anion has C,
symmetry, with N—N and N—O distances comparable with
those in compound (I) and other dinitramide anions (Gilardi
et al., 1997; Christe et al., 1996).

The twist and bend angles of the dinitramide group tend, as
also observed in (I), to a relatively planar conformation (twist
angles = 4.8 and 5.9°; bend angles = 1.5 and 0.4°) and are
significantly different from those in ammonium dinitramide
(twist angles = 25.6 and 20.8°; bend angles = 5.1 and 5.3%
Gilardi et al., 1997).

The O- - -O distance in (II) is slightly smaller than that in the
ammonium salt [2.532 (4) versus 2.591 A, respectively] and the
pseudo-torsion angle is considerably smaller [9.6 versus 37.9°,
respectively].

Atom N4 in the cation of (II) acts as hydrogen-bond donor
to atom N1 in the anion, giving rise to an approximately linear
N—H- - -N interaction. Since no further hydrogen bonds are
present, the structure of (II) consists of isolated cation—anion
pairs with no significant interactions between them. This is in
contrast with ammonium dinitramide, where extensive
hydrogen bonding involving all four ammonium H atoms
furnishes a multidimensional hydrogen-bond architecture
(Gilardi et al., 1997). The hydrogen bonds are directed tetra-
hedrally involving exclusively the O atoms of the dinitramide
group as hydrogen-bond acceptors, with H---O distances in
the range 2.153-2.230 A.

The packing motif in (II) consists of layers lying parallel to
the bc plane with different orientations of the cation—anion
pairs and a distance of 3.7 A between those layers along the a
axis. Weak C—H- - -O contacts give rise to a two-dimensional
net which lies in the (103) plane.

Experimental

Compound (T) was obtained as a by-product in the preparation of a
dinitramide salt. A mixture of trimethyltelluronium chloride
(1.11 mmol) and [Ag(py).](N5O4) (py is pyridine; 1.22 mmol) was
dissolved in water (15 ml) and stirred at ambient temperature for 1 h.
The resulting precipitate (AgCl) was removed by filtration and all
volatile materials of the remaining solution were removed in vacuo.

Colourless crystals suitable for single-crystal X-ray diffraction were
obtained by slow evaporation of a solution in acetone. The presence
of lithium in the structure arises from impurities in the starting
material [Me;Te]Cl that result from its preparation via the reaction of
TeCl, with MeLi, and was proved by "Li NMR spectroscopy (8 =
—0.99 p.p.m.). Compound (II) was obtained as a by-product in the
attempted preparation of an organodinitramide with the help of
[Ag(py)2](N30,) as a dinitramide transfer reagent (Ang et al., 2002).
Single crystals were grown by slow evaporation of a dichloromethane

solution.

Compound (1)

Crystal data

[Li(N304)(H,0),]
M, = 148.99
Monoclinic, CZ!C
a=12574 (5) A
b=17.679 (5) A
c=6321(5 A

B =114.351 (5)°

Data collection

Oxford Xcalibur3 CCD area-
detector diffractometer

Absorption correction: multi-scan
[CrysAlis RED (Oxford
Diffraction, 2006), empirical
absorption correction using
spherical harmonics, imple-

Refinement

R[F? > 20(F?)] = 0.033
WwR(F?) = 0.069

S =1.00

575 reflections

55 parameters

V =556.0 (6) A’

Z=4

Mo Ko radiation
wn=0.19 mm™!
T=200(2) K

0.13 x 0.10 x 0.02 mm

mented in SCALE3 ABSPACK
scaling algorithm]
Tmin = 0.977, Tpax = 0.999

1464 measured reflections

575 independent reflections

312 reflections with I > 20/([)

Ri, = 0.038

2 restraints

All H-atom parameters refined
ApPmax = 020 ¢ A3

APmin = =023 ¢ A3

Table 1 .

Hydrogen-bond geometry (A, °) for (I).

D—H---A D—H H---A D---A D—H.--A
03—Hl.--01' 0.89 (3) 1.96 (3) 2.852 (2) 173 (2)
03—H2.--01" 0.79 (3) 227 (3) 2.998 (3) 154 (2)
03—H2. - N1¥ 0.79 (3) 261 (3) 3285 (3) 146 (2)

Symmetry codes: (i) —x+ 3,y +1, —z+3% (i) x,y +1, 2.

Compound (Il)

Crystal data

CsHgN*N;0,~ V =780.00 (7) A®

M, = 186.13 Z=4

Monoclinic, P2,/n Mo Ko radiation
a=37009 (2) A w=014 mm™

b =14.4548 (7) A T =200 (2) K
c=14.6214 (8) A 021 x 0.10 x 0.06 mm
B = 94.281 (6)°

Data collection

Oxford Xcalibur3 CCD area-
detector diffractometer

Absorption correction: multi-scan
[CrysAlis RED (Oxford
Diffraction, 2006), empirical
absorption correction using
spherical harmonics, imple-

mented in SCALE3 ABSPACK
scaling algorithm]
Tin = 0.982, Tryax = 0.995

3991 measured reflections

1537 independent reflections

881 reflections with 7 > 20/(1)

Ry = 0.047

M18  Kiapétke et al. + [LiN;04)(H,0),] and CsHgN* N304~

Acta Cryst. (2008). C64, m17—-m19



metal-organic compounds

Refinement

R[F? > 20(F?%)] = 0.035
wR(F?) = 0.077
§=098

1537 reflections

118 parameters

H-atom parameters constrained
AP =012e A7

APmin = —0.17 ¢ A7

Table 2 .

Hydrogen-bond geometry (A, °) for (II).

D—H---A D—H H---A DA D—H---A
N4—H4A- - -N1 0.88 1.92 2.794 (2) 171

Water H atoms of (I) were located in a difference Fourier map and
refined freely with isotropic displacement parameters. The highest
peak and deepest hole in the final difference map are located 0.57 A
from N1 and 0.73 A from N2, respectively. H atoms in (IT) were
placed in idealized positions and allowed to ride on their respective
parent atoms, with C,,—H = 0.95 A and N,,—H = 0.88 A, and with
Uiso(H) = 1.2U4(CN). The highest peak and deepest hole in the final
difference map are located 0.72 A from H2 and 124 A from Cl,
respectively.

For both compounds, data collection: CrysAlis CCD (Oxford
Diffraction, 2006); cell refinement: CrysAlis RED (Oxford Diffrac-
tion, 2006); data reduction: CrysAlis RED; program(s) used to solve
structure: SIR97 (Altomare et al., 1999); program(s) used to refine
structure: SHELXL97 (Sheldrick, 1997); molecular graphics:
DIAMOND (Brandenburg, 1996); software used to prepare material
for publication: SHELXL97.
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