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Abstract 
C3H3C11N2, monoclinic, P12i/cl (no. 14), a = 8.399(2) Ä, 
b = 8.144(2) Ä, c = 7.836(2) Α, β = H6.56(3)0, V= 479.4 A3, 
Ζ = 4, Rgt(F) = 0.024, wR^F2) = 0.059, Τ = 120 Κ. 

Source of material 
Copper(I) cyanide (0.2 g) prepared according [1] and acetonitrile 
(HPLC-grade, 1 mL) were mixed together. This mixture was 
filled in a glass ampule (Duran, interior diameter 10 mm, length 
80 mm) which was evacuated and sealed. Following annealing 

was performed in an electric resistance oven at a temperature of 
423 K. After three weeks the ampule was taken out, rapidly 
cooled down to room temperature and the solids were separated 
from the solvent. By this procedure the title compound can by ob-
tained as single phase. 

Discussion 
Hibble et al. have described the rather complex structural chemis-
try of CuCN, AgCN and AuCN [2]. They were able to refine C 
and Ν occupancies of CuCN. The results indicate a 'head-to-tail' 
disorder of the cyanide groups. We tried to crystallize CuCN with 
ordered cyanide groups by solvothermal syntheses with aceto-
nitrile as solvent. Single crystal X-ray structure analysis of the ti-
tle compound in combination with X-ray powder phase analysis 
of the bulk material shows that only a solvate of copper(I) cyanide 
and acetonitrile could be obtained as single phase by the de-
scribed synthesis. The refinement with the occupancies of C and 
Ν indicates ordered cyanide groups. Two of the three cyanide 
groups in the coordination sphere of copper are carbon linked to 
the copper atom, the third one is linked via the nitrogen atom. 
[Cu(CH3CN)][CN] could be described as a two-dimensional net-
work (Schläfli symbol 82·4; for Cu and C) of condensed (CuCN)4 
rings perpendicular to [100]. Hie layers are undulated. Addi-
tionally, the copper atom is coordinated by the nitrogen atom of 
the acetonitrile molecule along [100]. A part of a single layer of 
the two-dimensional network is shown in the top of the figure, the 
interlocking of this layers by the acetonitrile molecules at the bot-
tom. Plane [3,4] and undulated layers [5,6] of (CuCN)e rings or 
(CuCN)e rings [7] are already known. Layers built of (CuCN)4 
rings are less common [8]. 

Table 1. Data collection and handling. 

Crystal: 

Wavelength: 
μ· 
Diffractometer, scan mode: 
2$max1 

N(hkl) measured, N(hkl) unique: 
Criterion for lobs, N(hkl)%·. 
N(param)u6nti· 
Programs: 

colorless thick plate, 
size 0.10 χ 0.17 χ 0.25 mm 
Mo Ka radiation (0.71073 Ä) 
43.85 cm"1 

Nonius KappaCCD, ω 
60.22° 
10254,1402 
Itibs > 2 o(Idbs), 1216 
67 
SHELXTL-Plus [9], DIAMOND [10] 

" Correspondence author (e-mail: hans-lothar.keller@um-dortmund.de) 

Table 2. Atomic coordinates and displacement parameters (in Ä2). 

Atom Site X y Z Uiso 

H(l) Ae 
H(2) Ae 
H(3) Ae 

0.208(5) 
0.238(6) 
0.235(6) 

0.943(4) 
0.874(6) 
1.047(5) 

0.218(5) 0.046(9) 
0.386(6) 0.07(1) 
0.366(6) 0.07(1) 
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Table 3. Atomic coordinates and displacement parameters (in Ä2). 

Atom Site X y ζ Un 1/22 1/33 Un 1/13 i/23 

Cu(l) 4c 0.60219(3) 0.93220(3) 0.14604(4) 0.0194(1) 0.0144(1) 0.0196(1) 0.0014(1) 0.0106(1) 0.0024(1) 
N(l) 4c 0.5506(2) 0.7505(2) 0.2762(3) 0.0235(9) 0.0184(8) 0.0195(8) 0.0014(7) 0.0108(7) 0.0009(7) 
N(2) 4c 0.8659(3) 0.9475(2) 0.2340(3) 0.0213(9) 0.030(1) 0.026(1) -0.0010(8) 0.0102(8) 0.0006(8) 
C(l) 4c 0.5142(3) 0.6437(3) 0.3479(3) 0.023(1) 0.016(1) 0.024(1) 0.0031(8) 0.0137(9) 0.0009(8) 
C(2) 4c 1.0137(3) 0.9510(3) 0.2767(3) 0.023(1) 0.028(1) 0.022(1) -0.0016(9) 0.0103(9) -0.0001(9) 
C(3) 4c 0.2033(4) 0.9537(5) 0.3302(5) 0.018(1) 0.049(2) 0.042(2) -0.002(1) 0.013(1) -0.001(1) 
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13.358(3) A 

d(Pd—Pd') = 3.531(3) A 

1 13.358(3) A 
I I 
I 

Abstract 
CeHgNsPd, triclinic, PI (no. 2), a = 6.906(1) Ä, 
b = 7.371(2) A, c = 8.784(2) A , a = 80.67(3)°,/? = 82.27(3)° 
γ = 73.30(3)°, V = 420.7 A3, Ζ = 2, Rgt(F) = 0.057, 
wRTef(F2) = 0.078, T= 150 K. 

Source of material 
Palladium(II) cyanide (0.2 g) prepared according [1] and aceto-
nitrile (HPLC-grade, 1 mL) were mixed together. Hie mixture 
was filled in a glass ampule (Duran, interior diameter 10 mm, 
length 80 mm) which was evacuated and sealed. Subsequent an-
nealing was performed in an electric resistance oven at a tempera-
ture of 393 K. After 18 months the ampule was taken out, rapidly 
cooled down to room temperature and the precipitate was sepa-
rated from the solvent. It contained several colorless crystals of 
the title compound and micro crystalline Pd(CN)2. 

Discussion 
The main idea of the reported syntheses was the recrystallization 
of amorphous Pd(CN)2 using acetonitrile as solvent under solvo-
thermal conditions. The structure analysis of the title compound 
shows that the trimerization of acetonitrile leads to 7V-(l-imino-
ethyl)acetamidine that is linked to palladium. Trimerizations of 
nitriles catalyzed by metals of the third main group (Al, Ga, In) 
are already known. In contradiction to these trimerization reac-
tions described by Kukushkin & Pombeiro [2] the organic part of 
the title compound shows no CN group at position 3. 
The interatomic distances of the triazapentadiene (d(N5—C5) = 
1.294(1) Ä, d(C5—N4) = 1.363(1) Ä, <f(N4—C3) = 1.379(1) A, 
d(C3—N3) = 1.274(1) Ä) are shorter than typical C—Ν single 
bonds but longer than typical double bonds. As a conclusion of 
this distance observations the six-membered ring (Pd, C3, N3, N4, 
N5, C5) seems to be a quasi-aromatic system (figure, top). The 
unit cell contains two planar (N-( 1 -iminoethy l)acetamidine)pal-
ladium(II) cyanide groups in between these molecules a symme-
try center (Ά,^Α,νϊ) is located. We guess that an interaction of the 
dz orbital of the palladium atom with the quasi-aromatic triaza-
pentadiene-palladium ring stabilizes the crystal packing along 
the [100] direction (d(Pd~ring) = 3.358(3) Ä and 3.777(3) Ä; fig-
ure, bottom). Additionally, the (W-(l-iminoethyl)acetamidine)-
palladium(II) cyanide units are interlinked through hydrogen 
bonds along [010] and [001] building a double chain as shown in 
the figure, top, (d(H3-N2) = 2.30(6) Ä, </(H4-Nl) = 2.04(6) Ä). 

Table 1. Data collection and handling. 

Crystal: 
Wavelength: 
μ· 
Diffractometer, scan mode: 
2ßmax< 
N(hU)measunä, N(hkl)unique: 
Criterion for /ots, N(hkl) 
N(param)Kfoti· 
Programs: 

colorless fragment, size 0.1 χ 0.3 χ 0.5 mm 
Mo Ka radiation (0.71073 Ä) 
21.55 cm"1 

Nonius KappaCCD, ω 
59.98° 
6849,2315 
/obs > 2 a(Icbs), 1593 
136 
SHELXTL-Plus [3], DIAMOND [4] 
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Table 2. Atomic coordinates and displacement parameters (in Ä2). 

Atom Site X y ζ Uisc 

H(3) 2i 0.597(7) 0.783(7) 0.344(6) 0.020 
H(4) 2i 0.813(7) 0.383(7) 0.107(6) 0.022 
H(5) 2i 0.795(7) 0.189(7) 0.521(6) 0.022 
H(4A) 2i 0.588(7) 0.677(7) 0.006(6) 0.030 
H(4B) 2i 0.579(7) 0.849(8) 0.080(6) 0.030 
H(4Q 2i 0.761(8) 0.760(7) 0.015(6) 0.030 
H(6A) 2i 0.784(7) 0.066(7) 0.188(6) 0.026 
H(6B) 2i 0.989(8) 0.060(7) 0.206(6) 0.026 
H(6C) 2i 0.865(7) -0.021(7) 0.348(6) 0.026 

Tabic 3. Atomic coordinates and displacement parameters (in A2). 

Atom Site X > 1 t/n 1/22 i/33 Un Un Un 

Pd(l) 2i 0.73677(6) 0.53636(6) 0.55088(5) 0.0201(2) 0.0135(2) 0.0116(2) -0.0024(2) -0.0014(1) -0.0035(1) 
N(l) 2i 0.8318(6) 0.3333(6) 0.8826(5) 0.032(3) 0.025(3) 0.019(3) -0.004(2) -0.007(2) -0.005(2) 
N(2) 2i 0.6461(7) 0.9287(6) 0.6715(5) 0.036(3) 0.020(3) 0.020(3) 0.000(2) -0.007(2) -0.004(2) 
N(3) 2i 0.6666(6) 0.6754(6) 0.3395(5) 0.017(2) 0.014(2) 0.015(2) 0.003(2) 0.001(2) -0.004(2) 
N(4) 2i 0.7832(6) 0.4170(6) 0.1996(5) 0.028(2) 0.014(2) 0.013(2) -0.004(2) 0.000(2) -0.005(2) 
N(5) 2i 0.7928(6) 0.2904(6) 0.4598(5) 0.026(3) 0.011(2) 0.016(3) -0.005(2) -0.002(2) 0.000(2) 
C( l ) 2i 0.7991(7) 0.4057(7) 0.7586(6) 0.017(3) 0.018(3) 0.025(3) -0.003(2) -0.002(2) -0.012(3) 
C(2) 21" 0.6810(7) 0.7810(8) 0.6321(6) 0.018(3) 0.025(3) 0.014(3) -0.004(3) -0.003(2) 0.000(3) 
C(3) 2i 0.7009(7) 0.6090(7) 0.2104(6) 0.018(3) 0.015(3) 0.022(3) -0.004(2) -0.003(2) -0.002(2) 
C(4) 2i 0.6543(9) 0.7324(8) 0.0603(7) 0.032(3) 0.019(3) 0.022(3) -0.003(3) -0.005(3) -0.005(3) 
C(5) 2i 0.8128(7) 0.2668(7) 0.3151(6) 0.014(3) 0.017(3) 0.021(3) -0.004(2) -0.002(2) -0.005(2) 
C(6) 2i 0.8726(9) 0.0756(8) 0.2614(7) 0.028(3) 0.018(3) 0.020(3) -0.007(3) 0.000(3) -0.003(2) 
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