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The first copper(i) complex with aminopyrene [ C ~ ( a p y r ) ~ ] C l 0 ~ . M e O H  is synthesized and characterized 
crystallographically; the most remarkable feature of  the compound is its 2D structure connected through intra- and 
inter-molecular stacking of  the aromatic rings. 

One- and two-dimensional new materials with quasimetallic 
or semiconductive electrical properties have forced a progres- 
sive refinement of theoretical models as well as experimental 
expectation for cooperative phenomena in molecular solids. 
Donor-acceptor complexes of aromatic-electron systems 
often play an important role in these materials as an electronic 
donor. 1-3 It has been our interest to explore general 
approaches to the chemical synthesis of metal complex 
assemblies with the x--JI interaction of aromatic rings. 

[ C ~ ( a p y r ) ~ ] C 1 0 ~ - M e O H  1 was prepared as follows. Copper 
wire was added to 0.1 mmol Cu(C104)2*6H20 in MeOH, 
under ethylene, and the mixture stirred for 30 min at 0 "C. 
After removing the copper wire, 0.2 mmol apyr was added 
under argon. The yellow-green precipitate was filtered off, 
and then the filtrate was sealed in a glass tube under an argon 
atmosphere. Yellow-green crystals were obtained at -20 "C 
after two days. 

The molecular structure of 1 is shown in Fig. 1. The Cu atom 
is coordinated by three amine groups in distorted trigonal 
geometry. The planes of pyr(1) and pyr(2) are parallel to each 
other, whereas the pyr(3) lies approximately perpendicular to 
the planes. The Cu atom has a T-shaped geometry because of 
the parallel arrangement of the pyr(1) and pyr(2),4 the angle 
of N(1)-Cu-N(2) (131.3") being larger than the others, 

Fig. 1 Structure of Cu(apyr)3C104.MeOH 1. Selected bond distances 
(A) and angles (O): Cu-N(1) 2.01(1), Cu-N(2) 1.99(1), Cu-N(3) 
2.04(1); N( I)-Cu-N(2) 131.3(6), N(l)-Cu-N(3) 115.8(6), N(2)-Cu- 
N(3) 112.8(6), Cu-N( l)-C(l) 110.2(9), Cu-N(2)-C(17) 110(1). CU- 
N(3)-C(32) I13(1). 

N(2j-Cu-N(3) (112.8') and N(l)-Cu-N(3) (115.8"). The 
Cu-N distances of 2.01(3) 8, (av.) are between 1.890(8)- 
2.295(7) 8, for [CuN3]+ type complexes.4 MeOH is not 
coordinated. 

Fig. 2 shows the molecular packing of 1. Interplane spacing 
is 3.46 A between pyr(1) and pyr(2), indicative of an 
intramolecular n-n interaction. Furthermore, there are inter- 
molecular x-x interactions between pyr(1) and pyr(l'), and 
pyr(2) and pyr(2'). The interplane spacing being 3.40 and 3.43 
A, respectively. The n-x interactions form an infinite stacking 
column of pyr(1) and pyr(2). In addition, these columns are 
connected through stackings of pyr(3) to form the two- 
dimensional structure, the interplanar distance between 
pyr(3) and pyr(3') is 3.52 A. 

In the field of synthetic organic metals, pyrene and its 
derivatives have been used as new types of donors. The 
structures of several pyrene complexes with electron acceptors 
have been determined. The mean perpendicular separation 
between t,he donor and acceptor planes is in the range of 
3.3-3.8 A.5-10 Radical salts of 2,7-bis(methylthio)-1,6- 
dithiapyrene(MTDTPY)ll form uniform columnar stacks with 
interplanar distances of 3.40 A. This value is shortet than the 
3.48 A of the TCNQ complex and the 3.47 A of the 
chloranil(CHL) complex of MTDTPY . I2  The interplanar 
distances are generally in the order: Radical salts d D-A 
molecular complexes < neutral donors.11-13 In complex 1, the 
interplanar distances in the stacking columns [3.43 A (av.)] are 
shorter than that of the free pyrene (3.52 A).l4 This finding 
indicates that metal complex formation can also play an 
important role in the control of the distance of stacking planes. 

The coordinating ability of aromatic amines (monoden- 
tate), such as benzeneamine, naphthylamine and amino- 
phenanthrene to copper(1) are too weak to form stable 
complexes. To our knowledge, there are no such complexes 
characterized crystallographically, complex 1 would be the 
first example of this type complex. The stability of 1 can be 
explained by its higher lattice energy for the molecular 
interaction. However, the complex is still easily oxidized even 
in the solid state. 

h - 3  

Fig. 2 Molecular packing of 1 
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A cis-platinum complex is the only known example of a 
complex with 1-aminopyrene, but there was no crystal data 
reported. 1s A few metal complexes with pyrene were charac- 
terized crystallographically, and there were no n-JI interac- 
tions between the pyr planes.1618 

Halogen doping of planar, conjugated metallomacrocycles 
has been shown to be an effective strategy for the synthesis of 
electrically conductive, low-dimensional compounds. 19-20 In 
our work, it is also noted that the complex 1 (an insulator) was 
treated with iodine in the gaseous diffusion method, (50 "C, 
five days) to give an electric conductivity of 4.5 x 10-4 S m-1 
at room temp. Comparing the solid-state electronic spectra of 
iodine-doped 1 with the original, a broad peak exhibited at 660 
nm, which is largely due to the polyiodide chains.21 (13- and 
Is-). Therefore, the complex was partially oxidized and 
exhibits some properties of radical salts. 
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Footnote 
t Crystal data for 1: C U C I O ~ N ~ C ~ ~ H ~ , ,  M = 846.85. triclinic, space 
group p i ,  a = 14.446(9), b = 16.487(2), c = 8.715(2) A, a = 
93.65(1)", 13 = 104.39(3)", y = 87.06(4)"; U = 2005(1) 813, Z = 2,  D, = 
1.391 g cm-3, h(Mo-Ka) = 0.71069 A, crystal dimensions 0.2 x 0.3 X 
0.2 mm. 

Intensity data in the range 20 < 50.0" were collected by the m-20 
scan technique using a Rigaku AFCSR automatic diffractometer. The 
structure was solved by a direct method (MITHRIL and DIRDIF) 
and was refined using least-squares techniques. The final R and R, 
values were 0.068 and 0.069, respectively, based on 1674 observed 
reflections [ f > 3.20 CJ (f)] and 532 variable parameters. 

Atomic coordinates bond lengths and angles, and thermal paramet- 
ers have been deposited at the Cambridge Crystallographic Data 
Centrc. See Information for Authors, Issue No. 1. 
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