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Table 1.  Crystal data and structure refinement for Cu3(CN)3(1,10-phen).

Identification code 
[Cu3(CN)3(1,10-phen)]

Empirical formula 
C15H8Cu3N5
Formula weight 
448.88

Temperature 
293(2) K

Wavelength 
0.71073 Å

Crystal system 
Monoclinic

Space group 
P2(1)/c

Unit cell dimensions
a = 9.6979(2) Å
= 90°.


b = 23.5984(4) Å
= 99.2630(10)°.


c = 6.89890(10) Å
 = 90°.

Volume
1558.26(5) Å3
Z
4

Density (calculated)
1.913 Mg/m3
Absorption coefficient
4.060 mm-1
F(000)
880

Crystal size
0.29 x 0.23 x 0.18 mm3
Theta range for data collection
1.73 to 25.00°.

Index ranges
-11<=h<=11, -27<=k<=28, -8<=l<=7

Reflections collected
7963

Independent reflections
2715 [R(int) = 0.0856]

Completeness to theta = 25.00°
98.9 % 

Absorption correction
SADABS

Refinement method
Full-matrix least-squares on F2
Data / restraints / parameters
2715 / 0 / 208

Goodness-of-fit on F2
1.109

Final R indices [I>2sigma(I)]
R1 = 0.0507, wR2 = 0.1089

R indices (all data)
R1 = 0.0710, wR2 = 0.1182

Largest diff. peak and hole
0.658 and -0.605 e.Å-3
Table 2.  Atomic coordinates  ( x 104) and equivalent  isotropic displacement parameters (Å2x 103) for Cu3(CN)3(1,10-phen).  U(eq) is defined as one third of  the trace of the orthogonalized Uij tensor.
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x
y
z
U(eq)

________________________________________________________________________

Cu(1)
4897(1)
2939(1)
6407(1)
39(1)

Cu(2)
1718(1)
4437(1)
3483(1)
30(1)

Cu(3)
3444(1)
4636(1)
-2826(1)
38(1)

N(7)
6974(5)
3219(2)
7156(7)
31(1)

N(8)
5788(5)
2173(2)
6731(6)
29(1)

C(7)
7533(7)
3732(3)
7335(9)
38(2)

C(8)
8978(7)
3828(3)
7798(9)
41(2)

C(9)
9880(6)
3375(3)
8041(8)
38(2)

C(10)
9322(6)
2821(3)
7872(8)
32(1)

C(11)
7859(6)
2763(2)
7393(8)
28(1)

C(12)
10155(6)
2309(3)
8123(9)
37(1)

C(13)
9572(6)
1788(3)
7926(9)
38(2)

C(14)
8069(5)
1717(2)
7445(8)
28(1)

C(15)
7222(5)
2204(2)
7195(8)
26(1)

C(16)
7402(6)
1184(3)
7235(9)
35(1)

C(17)
5961(7)
1155(3)
6763(9)
40(2)

C(18)
5193(6)
1660(3)
6520(8)
35(1)

C(1)
3399(6)
3432(3)
5583(8)
41(1)

C(2)
2629(5)
3785(2)
4988(7)
24(1)

C(3)
2230(5)
4493(2)
917(8)
34(1)

C(4)
2649(5)
4540(2)
-556(8)
34(1)

C(5)
4621(6)
4912(2)
-4492(7)
35(1)

C(6)
420(5)
4871(2)
4666(7)
30(1)

N(1)
3399(6)
3432(3)
5583(8)
41(1)

N(2)
2629(5)
3785(2)
4988(7)
24(1)

N(3)
2230(5)
4493(2)
917(8)
34(1)

N(4)
2649(5)
4540(2)
-556(8)
34(1)

N(5)
4621(6)
4912(2)
-4492(7)
35(1)

N(6)
420(5)
4871(2)
4666(7)
30(1)

________________________________________________________________________

Table 3.   Bond lengths [Å] and angles [°] for Cu3(CN)3(1,10-phen).

_____________________________________________________ 

Cu(1)-C(1) 
1.876(7)

Cu(1)-N(8) 
2.000(5)

Cu(1)-N(7) 
2.103(5)

Cu(2)-C(6) 
1.905(5)

Cu(2)-C(3) 
1.918(6)

Cu(2)-C(2) 
1.983(5)

Cu(2)-Cu(3)#1 
2.8522(10)

Cu(3)-C(5) 
1.862(5)

Cu(3)-C(4) 
1.868(5)

Cu(3)-Cu(2)#2 
2.8522(10)

N(7)-C(7) 
1.323(8)

N(7)-C(11) 
1.371(7)

N(8)-C(18) 
1.340(8)

N(8)-C(15) 
1.378(7)

C(7)-C(8) 
1.404(9)

C(8)-C(9) 
1.375(9)

C(9)-C(10) 
1.412(9)

C(10)-C(11) 
1.411(8)

C(10)-C(12) 
1.448(9)

C(11)-C(15) 
1.452(8)

C(12)-C(13) 
1.351(9)

C(13)-C(14) 
1.452(8)

C(14)-C(15) 
1.408(8)

C(14)-C(16) 
1.410(8)

C(16)-C(17) 
1.384(8)

C(17)-C(18) 
1.399(9)

C(1)-C(2) 
1.150(7)

C(3)-C(4) 
1.159(7)

C(5)-N(5)#3 
1.171(10)

C(5)-C(5)#3 
1.171(10)

C(6)-N(6)#4 
1.170(10)

C(6)-C(6)#4 
1.170(10)

C(1)-Cu(1)-N(8)
153.3(2)

C(1)-Cu(1)-N(7)
123.0(2)

N(8)-Cu(1)-N(7)
82.95(18)

C(6)-Cu(2)-C(3)
130.2(2)

C(6)-Cu(2)-C(2)
117.5(2)

C(3)-Cu(2)-C(2)
112.2(2)

C(6)-Cu(2)-Cu(3)#1
82.08(16)

C(3)-Cu(2)-Cu(3)#1
127.65(16)

C(2)-Cu(2)-Cu(3)#1
60.81(14)

C(5)-Cu(3)-C(4)
159.5(2)

C(5)-Cu(3)-Cu(2)#2
80.58(16)

C(4)-Cu(3)-Cu(2)#2
117.80(16)

C(7)-N(7)-C(11)
117.9(5)

C(7)-N(7)-Cu(1)
132.2(4)

C(11)-N(7)-Cu(1)
109.8(4)

C(18)-N(8)-C(15)
118.3(5)

C(18)-N(8)-Cu(1)
129.4(4)

C(15)-N(8)-Cu(1)
112.3(4)

N(7)-C(7)-C(8)
123.1(6)

C(9)-C(8)-C(7)
119.7(6)

C(8)-C(9)-C(10)
118.8(6)

C(11)-C(10)-C(9)
117.9(5)

C(11)-C(10)-C(12)
117.9(5)

C(9)-C(10)-C(12)
124.2(5)

N(7)-C(11)-C(10)
122.6(5)

N(7)-C(11)-C(15)
116.9(5)

C(10)-C(11)-C(15)
120.5(5)

C(13)-C(12)-C(10)
122.0(5)

C(12)-C(13)-C(14)
121.2(5)

C(15)-C(14)-C(16)
117.8(5)

C(15)-C(14)-C(13)
118.5(5)

C(16)-C(14)-C(13)
123.7(5)

N(8)-C(15)-C(14)
122.1(5)

N(8)-C(15)-C(11)
117.9(5)

C(14)-C(15)-C(11)
119.9(5)

C(17)-C(16)-C(14)
119.8(5)

C(16)-C(17)-C(18)
118.9(6)

N(8)-C(18)-C(17)
123.0(5)

C(2)-C(1)-Cu(1)
169.8(5)

C(1)-C(2)-Cu(2)
163.4(4)

C(4)-C(3)-Cu(2)
174.3(5)

C(3)-C(4)-Cu(3)
175.8(5)

N(5)#3-C(5)-C(5)#3
0.0(6)

N(5)#3-C(5)-Cu(3)
178.7(7)

C(5)#3-C(5)-Cu(3)
178.7(7)

N(6)#4-C(6)-C(6)#4
0.0(5)

N(6)#4-C(6)-Cu(2)
177.2(7)

C(6)#4-C(6)-Cu(2)
177.2(7)

_____________________________________________________________ 

Symmetry transformations used to generate equivalent atoms: 

#1 x,y,z+1    #2 x,y,z-1    #3 -x+1,-y+1,-z-1    #4 -x,-y+1,-z+1      

Table 4.   Anisotropic displacement parameters  (Å2x 103) for Cu3(CN)3(1,10-phen).  The anisotropic displacement factor exponent takes the form:  -22[ h2 a*2U11 + ...  + 2 h k a* b* U12 ]
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U11
U22 
U33
U23
U13
U12
________________________________________________________________________

Cu(1)
32(1) 
47(1)
39(1) 
8(1)
5(1) 
16(1)

Cu(2)
27(1) 
29(1)
33(1) 
-1(1)
5(1) 
2(1)

Cu(3)
46(1) 
39(1)
31(1) 
-1(1)
12(1) 
-6(1)

N(7)
34(3) 
28(3)
29(3) 
7(2)
3(2) 
7(2)

N(8)
29(2) 
28(3)
28(3) 
2(2)
1(2) 
1(2)

C(7)
51(4) 
30(4)
32(3) 
8(3)
4(3) 
8(3)

C(8)
49(4) 
36(4)
39(4) 
4(3)
13(3) 
-7(3)

C(9)
38(3) 
45(4)
30(3) 
4(3)
4(3) 
-8(3)

C(10)
29(3) 
36(4)
29(3) 
5(2)
1(2) 
2(3)

C(11)
32(3) 
28(3)
22(3) 
4(2)
2(2) 
3(2)

C(12)
25(3) 
46(4)
38(3) 
1(3)
-2(2) 
5(3)

C(13)
33(3) 
38(4)
38(3) 
1(3)
-3(3) 
13(3)

C(14)
28(3) 
31(3)
23(3) 
5(2)
0(2) 
6(2)

C(15)
23(3) 
29(3)
26(3) 
4(2)
3(2) 
5(2)

C(16)
43(3) 
24(3)
37(3) 
5(2)
-1(3) 
7(3)

C(17)
52(4) 
34(4)
33(3) 
6(3)
2(3) 
-11(3)

C(18)
34(3) 
38(4)
32(3) 
8(3)
1(3) 
-5(3)

C(1)
36(3) 
48(4)
40(3) 
-12(3)
11(3) 
-17(3)

C(2)
20(2) 
19(3)
32(3) 
5(2)
1(2) 
7(2)

C(3)
33(3) 
37(3)
32(3) 
1(2)
6(2) 
4(2)

C(4)
31(3) 
34(3)
35(3) 
-2(2)
5(2) 
-2(2)

C(5)
41(3) 
34(3)
29(3) 
-5(2)
5(2) 
-11(3)

C(6)
41(3) 
26(3)
24(3) 
8(2)
6(2) 
9(2)

N(1)
36(3) 
48(4)
40(3) 
-12(3)
11(3) 
-17(3)

N(2)
20(2) 
19(3)
32(3) 
5(2)
1(2) 
7(2)

N(3)
33(3) 
37(3)
32(3) 
1(2)
6(2) 
4(2)

N(4)
31(3) 
34(3)
35(3) 
-2(2)
5(2) 
-2(2)

N(5)
41(3) 
34(3)
29(3) 
-5(2)
5(2) 
-11(3)

N(6)
41(3) 
26(3)
24(3) 
8(2)
6(2) 
9(2)

________________________________________________________________________

Table 5.   Hydrogen coordinates ( x 104) and isotropic  displacement parameters (Å2x 10 3) for Cu3(CN)3(1,10-phen).
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x 
y 
z 
U(eq)

________________________________________________________________________

H(1A)
6940
4044
7145
46

H(2A)
9322
4196
7939
49

H(3A)
10841
3432
8312
46

H(6A)
11122
2340
8430
44

H(7A)
10143
1470
8100
45

H(10A)
7928
854
7414
42

H(11A)
5511
807
6609
49

H(12A)
4226
1637
6198
42

________________________________________________________________________
