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2[Cu(H20)5(OH)]" + CO5* [Cu(H20)5(OH)].CO3 (1-2)
Cu(ld+e =— cu(l) E=+0.15V (1-3)

&S aeSTH T g wilgs o CU(IT) azes jo
lb+e =T E°=+0.54V (1-4)
Cu(ll) +I'+e —— Cul E’=+0.86 (1-5)

Cu(ilh+2I' — — Cul+1/21, (1-6)
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Cut+e — - Cu E’=+0.52V (1-7)
Cu?+e - cCu E’=+0.15V (1-8)
Cu*+Cu* —~ Cu™+Cu E’=+0.37V (1-9)
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Yield: 88%. Anal. Calc. for C,,H3oN4: C, 75.39; H, 8.63; N, 15.98%. Found: C, 75.52;
H, 8.75; N, 15.94%. IR (KBr pellet, cm™): 2831-2923 (CH aliphatic and aromatic), 1637
(s, C=N). *H-NMR (CDCls, (ppm)): 1.62 (b, 2H), 2.92 (s, 6H), 3.50 (b, 2H), 6.69 (d,
2H), 7.52 (d, 2H), 8.12 (s, 1H). *C-NMR (CDCls, 6(ppm)): 28.61, 39.64, 60.26, 111.43,
124.25,128.91,151.69,159.75.
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9~ CH,OH
Hg
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Hg

[Hgz(I,LN,N-(MeZN-ba)zbn)(M-Cl)z(:lz]n Q.SJ..J SatS 09, (Y-Y) Ji..q

[Hgz(},lNyN-(MeZN-ba)zbl’l)(},l-CDzC'z]n (1) Yield: 73%. Anal. Calc. for C22H30N4H92C|4; .

C, 29.57; H, 3.38; N, 6.27%. Found: C, 29.63; H, 3.45; N, 6.36%. IR (KBr pellet, cm™):
2857-2985 (CH aliphatic and aromatic), 1581 (s, C=N). *H-NMR (CDCls, d(ppm)): 1.63
(b, 2H), 2.95 (s, 6H), 3.54 (b, 2H), 6.70 (d, 2H), 7.57 (d, 2H), 8.22 (s, 1H). *C-NMR
(CDCl3, d(ppm)): 28.24, 39.70, 59.56, 111.45, 122,50, 129.55, 152.19, 161.44.
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Hg

[Hg2(pn,n-(MezN-ba)obn)(u-Br)zBro]n oSS (saugs g, (¥-Y) S

[Hg2(pun n-(MezN-ba),bn)(1-Br),Br2], (2) Yield: 77%. Anal. Calc. for CyH3zN4sHg,Br4;
C, 24.67; H, 2.82; N, 5.23%. Found: C, 24.66; H, 2.86; N, 5.28%. IR (KBr pellet, cm™):
2854-2983 (CH aliphatic and aromatic), 1582 (s, C=N). *H-NMR (CDCls, d(ppm)): 1.62
(b, 2H), 2.95 (s, 6H), 3.52 (b, 2H), 6.70 (d, 2H), 7.55 (d, 2H), 8.19 (s, 1H). *C-NMR
(CDCl3, o(ppm)): 28.40, 39.70, 59.94, 111.44, 123.22, 129.34, 151.96, 160.84.
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[Hg2(pun n-(MeaN-ba),bn)(p-1)212]5 (3)) Yield: 77%. Anal. Calc. for CyoHzoN4HQols; C,
20.98; H, 2.40; N, 4.45%. Found: C, 20.96; H, 2.37; N, 4.48%. IR (KBr pellet, cm™):
2854-2983 (CH aliphatic and aromatic), 1594 (s, C=N). *H-NMR (CDCls, é(ppm)): 1.62
(b, 2H), 2.94 (s, 6H), 3.51 (b, 2H), 6.69 (d, 2H), 7.53 (d, 2H), 8.16 (s, 1H). *C-NMR
(CDCl3, o(ppm)): 28.46, 39.70, 60.10, 111.39, 123.56, 129.18, 151.78, 160.42.
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[Cu((nn-Me2N-ba)obn) [y uShaoS” asgs (ibg, (0-Y) S

{Cu((uyy~-MesN-ba),bn)1}, (4)  Yield: 68%. Analysis: CoH3oCulN, (540.92 g/mol):
Calcd. (%); C, 48.85; H, 5.59; N, 10.36. Found (%); C, 48.96; H, 5.55; N, 10.23. 2840 (-
HC=N-), 2862-3015 (C-H aliphatic and aromatic), 1596 (s, C=N), 1474-1568 (C=C
aromatic). 'H-NMR (DMSO-d®, §(ppm.)): 1.70 (b, 4H, -CH,-CH,-), 2.94 (s, 12H,
(CH3),-N)), 3.61 (b, 4H, 2 N-CHy-), 6.67 (d, 4H, Ph-H), 7.69 (d, 2H, Ph-H), 8.28 (S,
2H, 2 -CH=N-). *C-NMR (DMSO-d°, 5(ppm.)): 28.56 and 60.47 (methylene carbons of
butane-1,4-diamine), 39.68 (methyl carbons), 111.36, 125.31, 129.23 and 151.76
(aromaticcarbons),162.46(azomethinecarbon).
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Chemical formula

Formula weight

Crystal system, Space group

Z

T (K)

a, A

b, A

¢, A

a, deg

B, deg

7, deg

v, A

Thmin

Trmax

o, mm™*

Measured reflections
Independent reflections
Reflection with | > 34(1)
Rint

S

RIF*>24(F)]
WR(F)

Parameters

Apmax, eA3

Apnmin, eA’®

Crystal size, mm®

CuaHisBraHgiN,
535.7
Triclinic, P1
2
120
7.8927 (2)
8.6244 (2)
10.7147 (3)
75.314 (2)
81.781 (2)
76.841 (2)
684.18 (3)
0.077
0.26
17.06
25396
3511
3203
0.030
1.07
0.015
0.036
145
0.43
-0.40
0.27 x0.15x0.12
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Empirical formula
Formula weight
Temperature (K)
Crystal size (mm®)
Crystal description
Crystal color
Crystal system
Space group

a (A)

b (A)

c (A)

B ()

V(A%

Z

Deatc (Mg/m®)

u (mm?)

Rint

Fooo

Thin

Tmax

Unique reflections

Reflection with 1 > 3o(1)

Parameters
R [F5>36(F?)]
WR (F?)

C22H30CU|N4
540.92
180

0.28 x 0.13 x 0.07

Plate
Yellow
Monoclinic
Ci12/cl
18.387(2)
7.746 (11)
15.708(2)
94.521(10)
2229.4(5)
4

1.611
2.379
0.0298
1088
0.852

1.0

22833
2952

128
0.0241
0.0598
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Cul-N1 1.9980(14) Cul-Il 25247(8)
N1-C2 1.472(2) N1-C3 1.285(2)
N2-C7 1.3874(19) N2-C10 1.456(2)
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Abstract

In this research one bidentate Schiff-base ligand N,N’'-bis(4-
methylaminobenzylidene)butane-1,4-diamine = (Me;N-ba),bn and Hg(ll) halide
complexes & Cu(l) iodide and thiocyanate complexes have been synthesized and
characterized by elemental analyses (CHN), FT-IR and 'H- NMR & ** C- NMR
spectroscopy. The crystal structures of [Hg.(unn-(MesN-ba)sbn)Br,] and [Cu((pnn-
Me,N-ba),bn)I], determined by X-ray crystallography. From single crystal data showing
that the coordination geometry around Hg(ll) ion in these complexes is a distorted
tetrahedron. Each Hg(Il) center adopts a distorted [HgNBr3] tetrahedron. Each ligands
acts as Ny-bis-chelating ligand with the nitrogen atoms of the two imine functions in
anti-form leading to the dinuclear [Hg2(un Nn-(MezN-ba),bn)Br,] groups. Such dinuclear
[Hg2(unn-(MezN-ba),bn)Br,] groups are bridged two iodine anions (p-Br), to form a
neutral 1D-chain mercury(ll) coordination polymer. The coordination geometry around
Cu(l) ion in these complexes is a distorted trigonal planar geometry by two N Atoms
symmetrically equivalent Schiff base ligands and one | atom. The Schiff-base ligand
adopts an E,E conformation, acts as a bis-monodentate bridging ligand (¢ N,N’) and
leading to the 1D-chain copper(l) iodide coordination polymer.

Keyword: Hg(ll) &Cu(l) complexes, Schiff-base, one dimantional, single crystal,

tetrahedral
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