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Crystal structure of diethylenetriammonium silver(I) di(4-nitrobenzoate)
monohydrate, [Ag(CsH14N3)](C;H4sNOy); - H,O
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Abstract

C18H24AgN509, monoclinic, P121/n1 (No. 14), a = 6.2181(3) A,
b=269752) A, c=13.1982(7) A, B =99.648(2)°, V=2182.5A°,
Z =4, Ry(F) = 0.038, wRref( F*) = 0.082, T =293 K.

Source of material

Reagents and solvents used were of commercially available reagent
quality. As described in our previous paper [1], 4-
(NO2)(CsH4)COOH (1 mmol, 0.17 g) and Ag>0O (0.5 mmol, 0.12 g)
were dissolved in 30% ammonium solution (10 ml), diethylene-
triamine (1 mmol, 103 mg) was added with stirring for 1 h. Crystals
were formed after the filtrate was stood still in air for two days. The
colorless crystals were filtrated and washed with ammonium solu-
tion and water, respectively, and dried in air (yield 93%). Elemental
analysis: found — C, 38.21%; H, 4.24%; N, 12.39%; calc. for
Ci18H24AgNsO9 — C, 38.45%; H, 4.30%; N, 12.46%.

Experimental details

All the H-atoms were located from Fourier maps and were refined
isotropically. They were constrained to ride on their parent atoms
with N—H and C—H distances of 0.90 A and 0.96 A, respec-
tively.

Discussion

Recently, we systematically reported [1] the synthesis and prop-
erty of diethylenetriaminesilver(I) complexes containing various
counter anions. As a continuation, we prepared and structurally
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characterized the crystal structure of the title complex. One pri-
mary amine N atom in dien was protonized, so the protonized
dienH" acted as a bidentate bridging ligand. The nice crystals of the
title compound are not very stable and change to a white powder
when kept in a vacuum desiccator at room temperature for more
than one day. The elemental analysis data and IR spectrum showed
that the white powder was the same as the compound reported pre-
viously in [1]. Reported in this paper is a polymeric diethylene-
triammonium silver(I) complex.

In the structure of the title compound each simplest repeating unit
consists of a diethylenetriammonium silver(I) dication, two
4-nitrobenzoate anions, and a lattice water molecule. In the cat-
ion, the central silver(I) atom is coordinated by two nitrogen at-
oms from different diethylenetriamine molecules at the distance
of Ag(1)—N(2) =2.171(2) A and Ag(1)—N(1A) =2.150(2) A.
The N-Ag-N angle is close to 180° (174.32(9)°), indicating a
slightly distorted environment of Ag(1). One of the three nitrogen
atoms in the dien ligand is protonated, namely N(3). The dien acts
as a bidentate ligands by N(1) and N(2) atoms ligating to different
silver(I) atoms. The one-dimensional chain [Ag(dien)] stretches
along a-axis. The 4-nitrobenzoates locate at different sides of the
1D chain, and the two aromatic rings are nearly parallel to each
other with the dihedral angle of 4.40(2)°. A great number of hy-
drogen bonds join the complex to form a three-dimensional net-
work.
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[Ag(C4H14N3)](C7H4NO4), - H20

Table 1. Data collection and handling.

Table 2. Continued.

Atom Site X y b4 Uiso
Crystal: yellow block, size 0.22 x 0.26 x 0.50 mm
Wavelength: Mo K, radiation (0.71073 A) HGA)  de 0.599(5)  0.082(1)  0450(2)  0.043(8)
u: 9.85 cm H(3B)  4e 0.436(5)  0.069(1)  0.358(3)  0.049(9)
Diffractometer, scan mode: Siemens SMART CCD, w H(4A) de 0.301(6) 0.118(1) 0.527(3) 0.06(1)
20max: 56.6° H@4B) 4e 0.142(7)  0.1002)  0433(3)  0.08(1)
N(hkD)measureds N(hkl)unique: 13779, 5366 H(6) de —0.667(5)  0.151(1) —0.209(2)  0.035(7)
Criterion for Iobs, N(hkl)gt: Iobs > O(lobs), 4632 H(7) de ~0.933(5) 0.159(1)  —0.349(2) 0.036(7)
N(param )refined: 394 H(9) de ~1.346(5)  0.220(1) -0.1852)  0.036(7)
Programs: SHELXTL [2], SHEXTL-plus (3] H(10)  4e -1.089(5)  0.214(1) -0.035(2)  0.050(9)
H(13)  4de 0.661(6)  0.077(1)  0.851(3)  0.06(1)
H(14)  4de 0.821(5)  0.087(1)  1.0152)  0.044(8)
Table 2. Atomic coordinates and displacement parameters (in A%). gﬁg; 35 i;ggg; 88?88; 82;‘;83 88%1(2;)
H(IN1) 4de 0.879(5)  0.227(1)  0.184(2)  0.045(9)
Atom  Site x y z Uiso H(2N1) 4e 0.823(6)  0.181(1)  0.151(3)  0.05(1)
H(IN2) de 0.509(5)  0.158(1)  0.407(2)  0.037(9)
H(1A)  4e 0.707(4)  0.218(1)  0.321(2)  0.032(7) H(IN3) 4e 0.395(8)  0.039(2)  0.5734)  0.10(2)
H(IB) 4e 0.556(5)  0.204(1)  0.225(2)  0.041(8) H(2N3) 4e 0.136(6)  0.043(1)  0.557(3)  0.06(1)
HQA) 4e 0.792(5)  0.132(1)  0.344(2)  0.041(8) H(3N3) 4e 0.227(5)  0.018(1)  0.474(2)  0.037(8)
H2B) 4e 0.623(4)  0.122(1)  0.2492)  0.033(7) H(IW1) 4e 0.002(6)  0.206(1)  0.494(3)  0.05(1)
Table 3. Atomic coordinates and displacement parameters (in Az).
Atom Site X y z U U Us3 Uz U3 U
Ag(l)  de 0.16889(3)  0.172472(8) 0.28610(2)  0.0226(1)  0.0489(1)  0.0464(1)  0.00378(8)  0.00699(8)  0.01326(9)
o) de ~0.7493(5)  0.1867(1)  0.0661(2)  0.070(2) 0.128(2) 0.029(1) 0.015(2) 0.001(1) 0.006(1)
0Q) de ~0.5175(4)  0.1578(1)  —0.0215(2)  0.043(1) 0.081(2) 0.056(1) 0.008(1)  —0.006(1) 0.006(1)
0@3) de ~12707(3)  0.18591(9) -0.4645(2)  0.035(1) 0.093(2) 0.031(1)  —0.005(1) 0.0035(8)  —-0.015(1)
04) de ~1.5257(3)  0.20515(8) -0.3715(2)  0.0274(9)  0.064(1) 0.041(1) 0.0008(9)  0.0021(8)  —0.0075(9)
0(5) de 0.9035(4)  0.02770(9)  0.6206(2)  0.051(1) 0.081(2) 0.039(1)  -0.021(1) 0.0131(9)  -0.013(1)
0(6) de 0.5926(4)  0.0406(1)  0.6761(2)  0.035(1) 0.130(2) 0.043(1)  -0.005(1)  —-0.0069(9)  0.001(1)
o) de 1.1134(6)  0.0782(1)  1.1678(2)  0.152(3) 0.075(2) 0.042(1)  -0.013(2)  -0.0022)  -0.016(1)
o) de 14171(6)  0.0526(1)  1.1263(2)  0.103(2) 0.086(2) 0.0712)  -0.006(2)  —-0.047(2) 0.000(2)
N(1) de 0.8597(3)  0.1963(1)  0.2022(2)  0.029(1) 0.042(1) 0.030(1)  —0.0041(9)  0.0045(9)  0.004(1)
NQ) de 04753(3)  0.14141(8)  0.3629(2)  0.025(1) 0.034(1) 0.029(1)  -0.0029(8)  0.0045(8)  —0.0017(9)
N@3) de 0.2597(4)  0.04386(9)  0.5234(2)  0.032(1) 0.046(1) 0.032(1)  —0.006(1) 0.0045(9)  0.004(1)
N(4) de ~0.6953(4)  0.17509(9) -0.0152(2)  0.042(1) 0.046(1) 0.037(1)  -0.006(1)  —0.000(1) 0.011(1)
N(5) de 1.2240(7)  0.0639(1)  1.1052(2)  0.105(3) 0.039(2) 0.046(2)  -0.0192)  —-0.019(2) 0.002(1)
c(1) de 0.6802(4)  0.1947(1)  02621(2)  0.022(1) 0.037(1) 0.034(1) 0.003(1) 0.005(1) 0.003(1)
CcQ) de 0.6508(4)  0.14307(9)  0.3010(2)  0.024(1) 0.034(1) 0.034(1)  —-0.0009(9)  0.008(1)  —0.002(1)
c®) de 0.4552(4)  0.0919(1)  0.4076(2)  0.030(1) 0.038(1) 0.036(1)  —0.001(1) 0.005(1) 0.004(1)
C@) de 0.2739(5)  0.0922(1)  04718(3)  0.034(2) 0.046(2) 0.053(2) 0.002(1) 0.013(1) 0.013(1)
ci) de ~0.8580(4)  0.18085(9) —0.1093(2)  0.034(1) 0.033(1) 0.030(1)  —0.005(1) 0.003(1) 0.007(1)
C(6) de ~0.8065(4)  0.1642(1) -0.2011(2)  0.029(1) 0.042(2) 0.037(1) 0.002(1) 0.008(1) 0.003(1)
() de —0.9631(4)  0.1688(1) —0.2885(2)  0.035(1) 0.041(1) 0.030(1) 0.001(1) 0.009(1)  —0.004(1)
C(8) de ~1.1661(4)  0.18926(9) -0.2842(2)  0.031(1) 0.031(1) 0.029(1)  -0.0062(9)  0.0062(9) —0.0022(9)
C9) de ~12111(4)  0.20565(9) -0.1895(2)  0.031(1) 0.036(1) 0.032(1) 0.001(1) 0.009(1)  -0.002(1)
C(10)  4e ~1.0572(4)  0.2021(1) -0.1017(2)  0.042(2) 0.039(1) 0.026(1)  —0.000(1) 0.008(1) 0.000(1)
Cl) e ~1.3350(4)  0.1940(1) -0.3810(2)  0.029(1) 0.038(1) 0.031(1)  -0.007(1) 0.004(1)  —0.005(1)
C(12)  4e 0.9139(4)  0.04744(9) 0.7973(2)  0.032(1) 0.036(1) 0.032(1)  -0.007(1) 0.002(1) 0.002(1)
C(13)  4de 0.8015(5)  0.0677(1)  0.8698(2)  0.040(2) 0.043(2) 0.043(2) 0.001(1) 0.006(1) 0.002(1)
C(14)  4de 0.9021(6)  0.0736(1)  0.9708(2)  0.064(2) 0.041(2) 0.0372)  —0.002(1) 0.010(1)  -0.007(1)
C(15) e 1.1158(5)  0.0595(1)  0.9963(2)  0.062(2) 0.031(1) 0.034(1)  -0.011(1)  -0.010(1) 0.002(1)
C(16) e 1.2328(5)  0.0401(1)  0.9263(2)  0.038(2) 0.047(2) 0.0502)  -0.002(1)  —-0.010(1) 0.009(1)
C(7) e 1.1303(5)  0.0344(1)  0.8260(2)  0.038(2) 0.043(2) 0.0432)  -0.001(1) 0.004(1)  —0.002(1)
C18) e 0.7938(5)  0.0386(1)  0.6892(2)  0.041(2) 0.051(2) 0.032(1)  -0.011(1) 0.001(1) 0.003(1)
O(IW)  4e 0.10934)  0.2159(1)  0.4694(2)  0.046(1) 0.084(2) 0.040(1)  —0.007(1) 0.010(1) 0.010(1)
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