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Abstract

C4H14CIN30s, monoclinic, P121/n1 (No. 14), a = 5.3043(7) A,
b=23.320(2) A, c =7.490(1) A, B =99.29(1)°, V=914.3 A3,
Z =4, Ry(F) = 0.031, wRee( F°) = 0.093, T= 293 K.

Source of material

The compound was synthesized by controlled evaporation, at 313 K,
of an aqueous solution of glycine and hydroxylammonium chloride
in the molar ratio 1:1. The small single crystal used for the X-ray
data collection was cut from a larger specimen of good quality.

Experimental details

Hydrogen atoms from the hydroxylammomium ion were located
on a difference Fourier synthesis and refined isotropically; all hy-
drogen atoms involved in C—H bonds were refined as riding us-
ing appropriate AFIX instructions with SHELXT -97 [1] defaults.
The final structure was examined with PLATON [2] showing that
there are no solvent-accessible voids in the crystal structure.

Discussion

Many glycine salts and adducts exhibit interesting dielectric prop-
erties, the most well known compound of this family being TGS
(triglycine sulfate) which orders ferroelectrically below 322 K [3].
The present compound is a result from the search for new dielec-
tric materials and their thorough structural characterization car-
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ried out in our laboratories. The asymmetric unit cell of title com-
pound contains two neutral glycine molecules in addition to one
hydroxyalammonium and chlorine ions. The glycine molecules
have the inner dipolar, zwitterionic form, as determined by the lo-
calization of the three H-atoms bonded to the N atom in a Fourier
difference map and confirmed from an inspection of the
carboxylic C—O bond distances [1.238(2) A - 1.262(2) A].
Examination of the crystal structure shows layers of Cl” ions
running parallel to ‘ac’ planes, intercalated between triple lay-
ers of hydrogen-bonded glycine and hydroxylammonium ions.
The two glycine molecules have slightly different conforma-
tions: although their carboxy skeletons are both planar within
0.003(1) A, in one of them the N atom is displaced from this plane
by 0.235(3) A, whereas in the other the corresponding displace-
ment is 0.010(3) A. The angle between these two glycine mole-
cules is 69.54(6)°. The relevant torsion angles describing the
conformation of the glycine molecules are ZN1—C2—C1—O1
= 10.6 ° and £ZN1'—C2'—C1'—01’ = 0.2(2)°. These can be
compared with the equivalent angles, 18.2°, 22.6° and 12.6° in
the a, B andy forms of pure glycine [4-6). The moieties are linked
together by an intricate network of hydrogen bond interactions.
The strongest of these bonds involves the O3 atom of the hydro-
xilammonium ion as a donor and a bare oxygen atom of one of the
glycine molecules (O1) as an acceptor [d(O3-H31---O1) =
2.581(2) AJ. In fact, the shared proton may be considered to par-
ticipate in a bifurcated bond, the much weaker second bond being
directed towards the carboxylic O2 atom [d(03-H31---02) =
3.057(2) A]. The H2 atom of the NH3(OH)* ion establishes also a
bifurcated hydrogen bond with two carboxylic O atoms of neigh-
bouring glycine molecules [d(N3-H2.--O2) = 2.848(2) A and
d(N3-H2--02') = 3.122(2) A}, the H1 and H3 atoms are each in-
volved in hydrogen bonds towards CI” ions [d(N3-H1---Cl) =
3.1621(16) A, d(N3-H3---Cl) = 3.1683(18) A]. The NH3 groups
of both glycine molecules are also involved in several hydrogen
bonds towards the oxygen atoms of the carboxylic groups of
neighbouring molecules. The N1 atom, establishes hydrogen
bonds with three other glycine molecules, the bond lengths vary-
ing between 2.805(2) A and 2.928(2) A. The N1’ atom partici-
pates as a donor in two hydrogen bonds towards the carboxylic
groups of neighbour glycine molecules [d(N1-H1C'---02') =
2.883(2) A, dN1'-H1A'--O1) = 2.879(2) A] and another bond
with a CI” ion [d(N1'-H1B'---Cl) = 3.265(2) A].
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Table 1. Data collection and handling.

Table 2. Atomic coordinates and displacement parameters (in Az).

. Atom  Site x y z Uiso
Crystal: colourless square prism,
size 0.2 x 0.3 x 0.3 mm
) e HRA) 4e 0.872(4)  0.2465(9) 0.496(3)  0.029(5)
ya"e""“g‘h‘ 2‘;’7'i“m'3‘"a"°“ (071073 &) H(2B) de 1.026(4)  0.1952(8) 0.443(3)  0.023(5)
. o Bt Noni H(1A) 4e 0.914(4)  0230(1) 0.1503)  0.036(6)
g;:ﬁ:mmm' » scan mode: ?;'?f Nonius CAD4, /26 H(IB) 4e 1.093@) 026439 0258(3)  0.031(5)
! - H(IC) 4e 0.832(4)  0.282(1) 0222(3)  0.032(5)
N(hki , N(hkDunique: 3705, 2075
Ciim_)i‘(‘;:}'g:‘,ob: N(L“,;}jg‘: Tove > 2 0(lows), 1632 HQRA") 4e 0.786(4)  0.078(1)  0.725(3)  0.036(6)
N(parampineg: 174 H(2B’) 4e 0.955(4)  0.064(1)  0.900(3)  0.035(5)
Pro : SHELXS.97 [7), SHELXL-97 [1], H(IA") 4e 0.653(5)  0.125(1)  1.0114)  0.051(7)
grams PLATON [2][ ARTEPH (8] (m H(IB’) 4e 0.621(5)  0.067(1)  0.9954)  0.061(8)
’ H(IC') 4e 0.488(6)  0.104(1)  0.868(4)  0.052(7)
H(l)  4e 0.063(4)  0.055(1)  0.394(3)  0.033(5)
HQ2)  4e 0.222(4)  0.098(1) 0483(3)  0.039(6)
H3)  4e 0.343(5)  0055(1) 0.376(3)  0.043(6)
HB31)  4e 0.285(6)  0.133(1)  0.225(4)  0.08(1)
Table 3. Atomic coordinates and displacement parameters (in A?).
Atom Site x y z Un Uxn U Ui, Uiz Uz
o)  4e 0.5297(2)  0.17712(5) 0.2106(2)  0.0295(6)  00337(7)  0.0204(6) -0.0082(5)  0.0022(5) —0.0003(4)
02 4e 0.5685(3)  0.16319(6) 0.5072(2)  0.0421(7)  0.0422(8)  0.0219(6) -00134(6)  0.0104(5) -0.0004(5)
Cl)  4e 0.6400(3)  0.18387(7) 0.3715(2)  0.02728) 0.0196(8)  0.02158)  0.0002(6)  0.0062(6) -0.0024(5)
CQ2) 4 0.8822(3)  0.21940(7) 04035(2)  0.0250(8) 0.0262(8) 0.0196(7) -0.0017(6)  0.0022(6) -0.0007(6)
N(I)  4e 09315(3)  0.25046(6) 0.2409(2)  0.0240(7)  0.0248(7)  0.0233(7) -0.0033(6)  0.0045(5) -0.0007(5)
o) de 0.9014(2)  0.19070(5) 0.8943(2)  0.0286(6) 0.0247(6)  0.0260(6) -0.0005(4)  0.0051(4) —0.0033(4)
0@2) 4e 1.1685(2)  0.14518(5) 0.7406(2)  0.0233(6)  0.0320(7)  0.0336(6)  0.0004(4)  0.0109(5)  0.0028(5)
C(’) 4e 09805(3)  0.14721(7) 0.8235(2)  0.01957)  0.0242(8)  0.0192(7)  0.0009(5) -0.0004(5)  0.0029(5)
C2) 4e 0.8451(3)  0.09041(7) 0.8383(2) 0.0246(8) 0.0255(8)  0.0282(8) —0.0002(6)  0.0070(6) -0.0005(6)
N(I')  4e 0.6299(3)  0.09663(7) 09392(2)  0.0242(7)  0.0274(8)  0.0303(7) -0.0037(6)  0.0078(6) -0.0001(6)
N@3)  4de 0.2004(3)  0.07692(7) 0.3864(2)  0.0291(8)  0.0293(8)  0.0299(8) -0.0038(6)  0.0013(6)  0.0026(6)
0(3)  4e 0.1448(3)  0.11096(6) 0.2297(2)  0.0302(6)  0.0420(8)  0.0335(7) -0.0089(5) -0.0039(5)  0.0117(5)
ol 4e 0.67813(8)  0.01009(2) 0.28560(6) 0.0279(2)  0.0302(2)  0.0381(3) -0.0026(2) 0.0056(2)  0.0026(2)
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