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(Perchlorato-x0)[3,6,14,21-tetraaza-3,6-difuryl-
27,28-dihydroxy-10,25-dimethyltetracyclo-
[18.4.3.3%"2,0">?%octacosa-8,10,12(28),13,17,19,-
21,23,25,27(1)-decaene-x*N,N’,0,0']copper(ll)

perchlorate dimethylformamide solvate

In the title complex, [Cu(CssH36N404)(ClO,4)](ClO4)-CsH5N,
the coordination number of the Cu" atom is 5 and the
coordination configuration is best described as distorted
tetragonal-pyramidal. There is a 13-membered macrocyclic
ring in the molecule. One perchlorate anion and the
dimethylformamide molecule do not participate in coordina-
tion. There are four intramolecular hydrogen bonds in the
structure and these constrain the conformation of the
macrocycle and enhance its stability.

Comment

It is of interest to investigate metallic complexes with
macrocyclic binucleating ligands containing different binding
sites, in order to reproduce the behaviour of certain metallo-
proteins (Coughlin et al., 1984). In the course of our study in
this field, we synthesized the title complex, (I).

HaC

In complex (I), the Cu" atom lies at the centre of a
quadrilateral, which consists of two phenolic O atoms and two
imino N atoms (O1, O2, N1 and N2). The average Cu—O and
Cu—N bond lengths are 1.922 (2) and 1.938 (2) A, respec-
tively. The Cu" atom deviates from the Cul/O1/02/N1/N2
plane by 0.0459 (11) A A perchlorate anion coordinates to
the Cu" atom axially above this plane, with a Cul —O5 bond
length of 2.679 (2) A, which is slightly longer than that of a
reported perchlorate Cu—O distance [2.574 (2) A; Li et al,
1997]. Thus, the coordination number of the Cu'' atom is 5 and
the coordination configuration is best described as distorted
tetragonal-pyramidal.

There is a 13-membered macrocyclic ring in the complex,
which includes one Cu atom, two O atoms, two N atoms and
eight C atoms. A second perchlorate anion and a dimethyl-
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Figure 1
The molecular structure of (I), with displacement ellipsoids drawn at the
30% probability level. All H atoms have been omitted for clarity.

formamide molecule are present but do not participate in the
coordination (Fig. 1).

There are four intramolecular hydrogen bonds in the
structure of (I) (Table 1), which constrain the conformation of
the macrocycle and enhance its stability.

Experimental

1,6-Bis(2-furyl)-2,5-bis(2-hydroxy-3-formyl-5-methylbenzyl)-2,5-
diazahexane was synthesized according to our previously reported
method (Sun ef al., 2001). To a suspension of 1,6-bis(2-furyl)-2,5-
bis(2-hydroxy-3-formyl-5-methylbenzyl)-2,5-diazahexane (1 mmol)
in ethanol (5 ml) was added dropwise an ethanol solution (5 ml) of
Cu(ClO,)-6H,0 (1 mmol), and the mixture was stirred until first it
became clear and then a green powder appeared. 1,2-Phenyl-
enediamine (1 mmol) was added to the mixture and stirring was
continued for 30 h at 313 K. After filtration of the mixture, yellow
microcrystals were obtained. Single crystals of (I) suitable for X-ray
structure determination were formed by diffusion of diethyl ether
into a dimethylformamide solution of the complex.

Crystal data

[Cu(C36H36N404)(Cl10O,)](ClOy)-- D, = 1524 Mgm™

C;H;N Mo Ka radiation
M, =92422 Cell parameters from 1784
Monoclinic, P2, /n reflections
a=9717(2) A, 0 =2.0-25.5°
b =27.863 (3) A =075 mm™"
c=14902 (5) A T=293(2)K

B=93.06(2)7 Prism, yellow
V = 40289 (16) A® 0.32 x 0.26 x 0.24 mm
Z=4

Data collection

Bruker SMART APEX CCD area-
detector diffractometer

7914 independent reflections
6113 reflections with I > 20(1)

¢ and o scans Ri, = 0.037

Absorption correction: multi-scan Omax = 26.0°
(SADABS; Bruker, 2000) h=-11— 11
Tinin = 0.79, Trax = 0.84 k=-16 — 34

17 136 measured reflections I=—-14 — 18

Figure 2
The crystal packing of (I), viewed down the c axis.

Refinement

w = 1/[0*(Fy?) + (0.0743P)*
+0.9397P]
where P = (F,” + 2F.%)/3
(AJ0)max < 0.001
Apmax =033 e A7
ApPmin = —0.75¢ A3

Refinement on F?

R[F? > 26(F?)] = 0.061

wR(F?) = 0.140

S =1.09

7914 reflections

543 parameters

H-atom parameters constrained

Table 1

Hydrogen-bond geometry (A, °).

D—H---A D—H H---A D---A D—H---A
O1—HI1A---N3 0.97 1.96 2.716 (4) 133
O1—HI1A---07 0.97 2.39 3.221 (3) 144
O2—H2B---N4 0.97 2.10 2.832 (4) 131
O2—H2B---07 0.97 2.36 3.230 (3) 148

All H atoms were positioned geometrically and refined as riding,
with C—H/O—H distances in the range 0.93-0.97 A and with
Uiso(H) = 1.2 to 1.5 times U,q of the parent atom.

Data collection: SMART (Bruker, 2000); cell refinement: SAINT
(Bruker, 2000); data reduction: SAINT; program(s) used to solve
structure: SHELXTL (Bruker, 2000); program(s) used to refine
structure: SHELXTL; molecular graphics: SHELXTL; software used
to prepare material for publication: SHELXTL.

This work was supported by the National Natural Science
Foundation of China (grant Nos. 29671027 and 50272027) and
the Postdoctoral Foundation of Fuzhou University.
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