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Abstract

C16H,4CuN¢Og, monoclinic, P2,/c (no. 14), a = 12.831(4) A,
b=14.525(4) A, c=9.539(3) A, B =103.701(8)°,
V=17272 A%, Z=4, Ry(F) = 0.0493, wR,s(F) = 0.1137,
T=293 K.

Table 1. Data collection and handling.

Crystal: blue blocks, size 0.12x0.25x0.45 mm
Wavelength: Mo K, radiation (0.71070 A)
: 13.17 cm™
Diffractometer, scan mode: Rigaku Mercury CCD, w
260 max: 50.68°
N(hkl)measured> N(hkl)unique: 1651 3, 3157

Criterion for /oy, N(hkl): Lobs > 2 0(1ops), 2799
N(param)reﬁned: 270
Programs: SHELX [12]

Source of material

A solution of 2-(1,2,4-triazol-1-yl)acetate (0.064 g, 0.5 mmol) in
10 mL H,O was adjusted to approximately pH 6 with 1 mol-L™"'
NaOH solution. Then Cu(NO3),-:3H,0 (0.121 g, 0.5 mmol) in 10
mL aqueous solution was added with stirring. A methanolic solu-
tion (7 mL) of 1,10-phenanthroline (0.100 g, 0.5 mmol) was
added to the above mixture with continuous stirring and the result
solutions were filtered. Blue block-shaped single crystals of the
title compound suitable for X-ray diffraction analysis were ob-
tained after one week (yield 51 % based on Cu).

Discussion

Studies on metal-organic frameworks (MOFs) have rapidly in-
creased because of their intriguing variety of topologies and po-
tential applications as functional materials [1-4]. The ligands and
metal centers both are the key to the design and construction of
metal-organic frameworks with fascinating topology and
physicochemical properties. A large number of mononuclear,
oligonuclear, and polynuclear transition metal complexes of 1-
and 4-substituted 1,2,4-triazole derivatives have been synthe-
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sized and characterized due to their interesting properties and
novel topologies [5-8]. On the other hand, because of the diver-
sity of the coordination modes and high structural stability,
carboxylate ligands are frequently used for the construction of
MOFs [9-11]. Inthis paper, we selected 2-(1,2,4-triazol-1-yl)ace-
tate (#za) and 1,10-Phenanthroline (phen) to react with Cu(Il) ions
to obtain a new MOF. The X-ray structural analysis shows that
the title complex crystallizes monoclinic, space group P2,/c. The
asymmetric unit of the title structure consists of a Cu*"ion,a1,10-
phenanthroline ligand (phen), a 2-(1,2,4-triazol-1-yl)acetate (zza)
ligand, one coordinated water molecule and one NO; ™ counter an-
ion. The central copper atom is distorted trigonal bipyramidal co-
ordinated by two oxygen donors from one deprotonated tza~
ligand, one coordinated water molecule, and three N atoms from
one phen ligand and one triazole nitrogen atom from another tza~
ligand. The bond lengths around the Cu(II) are in the ranges of
1.969(3)-2.222(3) A, which is in the normal bond range for an
trigonal bipyramidal Cu complex. The carboxylate group of the
tza ligand shows a monodentate coordination mode. The
triazolyl group links to the next Cu metal center and exhibits a
monodentate coordination mode. In conclusion each #za acts as a
bidentate node and bridges two neighbouring Cu (II) atoms to
yield a 1D chain, with the bridged Cu---Cu distance of 8.6079(19)
A. Hydrogen bonding interactions are important in the supramo-
lecular architectures. The nitrate counter anion forms one me-
dium strong hydrogen bond to the coordinated water molecule.
Furthermore, there are inter-chain hydrogen bonding interactions
between the coordinaton water molecules and the uncoordinated
oxygen atoms from carboxylate groups forming 2D layers.

Table 2. Atomic coordinates and displacement parameters (in A%).

Atom Site X y z Usiso
H(1A)  4e 0.5658 0.4498 0.8158 0.038
HQRA) 4e 0.3367 0.6293 0.7482 0.039
H(3A) 4e 0.5192 0.7069 1.0650 0.040
H@3B)  4e 0.4138 0.7398 0.9570 0.040
H(5A)  4e 0.3158 0.3632 0.2827 0.047
H(6A) 4e 0.1777 0.3119 0.0971 0.057
H(7A)  4e 0.0056 0.3043 0.1282 0.058
H(12A) 4e -0.0568 0.4222 0.7807 0.056
H(13A) 4e 0.0953 0.4707 0.9446 0.056
H(14A) 4e 0.2559 0.4805 0.8766 0.047
H(15A) 4e -0.1202 0.3213 0.3034 0.057
H(16A) 4e -0.1412 0.3619 0.5242 0.058
HQ2W) 4e 0.303(5) 0.570(4) 0.370(6) 0.08(2)
H(IW)  4e 0.395(4) 0.581(3) 0.464(5) 0.06(2)
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Table 3. Atomic coordinates and displacement parameters (in Az).

Atom Site X y z Un Uy, Uss Uy, Ui Uss
Cu(l)  de 033482(3) 0.442553) 0.58752(4) 0.0244(2)  0.0298(3)  0.0308(3) —0.0014(2)  0.0039(2) —-0.0058(2)
o)  de 054332)  0.8712(2)  09605(3)  0.030(1)  0.024(1)  0.039(1)  —-0.002(1)  0.011(1)  -0.002(1)
0Q2)  4e 0.60252)  0.7731(2)  08191(3)  0.053(2)  0.040(2)  0.046(2)  —-0.006(1)  0.027(1)  —0.006(1)
0B3)  4e 033433)  0.5668(2)  0.4514(3)  0.037(2)  0.042(2)  0.0382)  -0.006(1)  0.005(1)  0.007(1)
0(4) 4e 0.2230(3) 0.5755(2) 0.1555(4) 0.056(2) 0.067(2) 0.069(2) —-0.016(2) 0.011(2) 0.006(2)
0(5)  4e 03106(3)  0.7009(3)  0.1776(4)  0.096(3)  0.074(3)  0.063(2)  -0.0302)  -0.0042)  0.000(2)
06)  4e 02117(3)  0.6668(3) —-0.0267(4)  0.107(3)  0.091(3)  0.041(2)  0.0082) -0.0122)  0.006(2)
N(I)  de 0.4809(2)  0.63102)  0.8863(3)  0.0352)  0.026(2)  0.0292)  —-0.004(1)  0.008(1)  —0.003(1)
NQ)  4e 0.5634(2)  0.5696(2)  09121(3)  0.031(2)  0.036(2)  0.033(2)  -0.000(1)  0.001(1)  —0.002(1)
NG)  de 04261(2)  0.51692)  0.74133)  0.0292)  0.0252)  0.032(2)  -0.000(1)  0.002(1)  —0.004(1)
N@4)  4e 02295(2)  0.3858(2)  0.4225(3)  0.031(2)  0.0282)  0.0292)  -0.002(1)  0.004(1)  —0.003(1)
NG)  de 02047(2)  04389(2)  0.67753)  0.0292)  0.0282)  0.0302)  0001(1)  0.005(1)  —0.002(1)
N©6)  de 02461(3)  0.6493(2)  0.1017(4)  0.0332)  0051(2)  0.0422)  0.001(2)  0.007(2)  —0.004(2)
Cl) e 05264(3)  0.5027(3)  0.8228(4)  0.031(2)  0.0302)  0.033(2)  0.0002)  0.0052)  0.002(2)
CQ) 4o 04012(3)  0.5988(3)  0.7845(4)  0.0282)  0.033(2)  0.0342)  0.001(2)  0.0012)  —-0.001(2)
CB) 4o 04861(3)  0.7175(2)  09638(4)  0.0402)  0.028(2)  0.033(2) -0.007(2)  0.0122)  —-0.005(2)
C4) 4o 0.5492(3)  0.7908(2)  0.9066(4)  0.0302)  0.028(2)  0.0282) -0.0022)  0.0042)  0.001(2)
C(5) e 02466(3)  0.3603(3)  02967(4)  0.0422)  0.036(2)  0.0382) -0.0022)  0.0082)  —-0.005(2)
C6) e 0.1636(4)  0.3291(3)  0.1846(4)  0.062(3)  0.044(2)  0.0322) -0.001(2)  0.0022)  -0.013(2)
() e 0.06154)  0.3239(3)  02034(5)  0.0553)  0.036(2)  0.0452)  —-0.0042)  —0.0092)  —-0.007(2)
C®)  4e 0.0412(3)  0.3481(2)  033694)  0.0352)  0.0252)  0.0452) -0.001(2)  -0.0052)  —0.001(2)
CO)  4e 0.1287(3)  0.3801(2)  0.4441(4)  0.0272)  0.023(2)  0.036(2) -0.000(1)  0.0042)  0.003(1)
C(10)  4e 0.1156(3)  0.4076(2)  0.58204)  0.027(2)  0.022(2)  0.037(2)  0.0022)  0.006(22)  0.003(2)
cal)  4e 0.0153(3)  0.40003)  0.61524)  0.0292)  0.0302)  0.0522)  00032)  00102)  0.009(2)
C(12)  4e 0.0085(3)  0.42543)  0.7544(5)  0.0392)  0.046(2)  0.061(3)  0.0042)  0.0262)  0.007(2)
C13) 4o 0.0985(4)  0.4547(3)  08513(5)  0.051(3)  0.051(3)  0.042(2)  0.0042)  0.0202)  0.0042)
C(14) 4o 0.1952(3)  0.46053)  0.8093(4)  0.0452)  0.042(2)  0.031(2)  00032)  0.0092)  0.001(2)
C(15) 4o —0.06123)  0.3423(3)  03725(5)  0.0292)  0.037(2)  0.068(3) -0.0032)  —0.0072)  0.004(2)
C(16) e ~0.07383)  0.3667(3)  0.5045(5)  0.0282)  0.0392)  0.074(3) -0.0022)  0.0092)  0.009(2)
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