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Synthesis and Characterization of a Copper(II) Complex Based on
Fluorinated 1,3-Diketone

Sheida Ahmadi
Department of Chemistry, Payam Noor University, P.O. Box 19395-1697 Tehran,Iran
Abstract

This study reports the synthesis and comprehensive characterization of a copper(Il) complex with the ligand 2-
thenoyltrifluoroacetone (TTFA). The complex was synthesized via the reaction of CuSO4-5H20 with TTFA in
an ethanol-water medium and isolated in high yield (76.2%). Characterization was performed using elemental
analysis (Elementar Vario EL III), FT-IR spectroscopy (PK60000; shifts of C=0 and C-H bands to higher
frequencies and emergence of a Cu-O band), and thermogravimetric analysis (TGA/DTA; stable up to 210°C
without crystal water, melting at 240°C, and decomposition to CuO at 410°C). The crystal structure was
determined using a Bruker SMART 1000 CCD diffractometer (Mo Ka, SHELX97), revealing a planar
antiparallelogram structure with four coordination sites occupied by TTFA carbonyl oxygen atoms (Cu-O bond
Jengths: 1.902-1.912 A; O-Cu-O bond angles: 93°)
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Parameter Value
Formula weight 505.88
Crystal system Monoclinic
Space group P21/c
Unit cell dimensions:
a, A 10 .5806(14)
b, A 11 .1301(15)
a, deg 90
B, deg 104 .659(3)
Y, deg 90
v, A3 913.9(2)
A 2
pcalcd, mg/m? 1.838
Absorption coefficient, mm™! 1.504
F(000) 502
Crystal size, mm 0.312 x 0.231 x 0.051
0 range for data collection, deg 1.99-25.50
Index ranges -8§<h<12,
-13<k<12,
9<I1<6
Reflections collected 10.544
Independent reflections 4682/1699 (Rint = 0.228)
Absorption correction Empirical
Data (I > 20(]))/re_ 1699/0/134
straints/parameters
Goodness_of fiton F 2 1.148
Final R indices (I > 20([)) R1=0.1012, Rw2 =
0.3122
R indices (all data) R1=0.1068, Rw2 =
0.3161
Largest difference peak and 2.271 and —0.691
hole,e A
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