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Development of teaching materials for chemical experimentation using quantum chemical
simulation: Structural characterization and electronic state analyses of solvatochromic copper
complexes (Fukushima University) OTsugiko Takase, Daisuke Baba, Chihiro lwasaki, Dai
Oyama

A variety of teaching materials that combine spectroscopic measurements with quantum
chemical simulations have been used in chemical experimentations for undergraduate students.
In this study, we determined molecular structures of solvatochromic copper(11) complexes with
different counter anions or solvents of crystallization by X-ray structural analyses. Additionally,
we compared absorption spectra (liquid phases) of the complexes with those of the DFT-
optimized structures. Through the present study, we examined the utility of a teaching material
for a chemical experimentation.

Keywords . quantum chemical simulation, X-ray structural analysis, solvatochromism

TR, ZH AL FEERICB W TCH o EE L & TEFE Y I a2 b —Ta U A A
AR EEMPIERENTWS. AR, YA Rra v 7 CudliRiciER L, MNaik
o Cudlia 4 LRI F0xt A Ao DA BEAEFANE BRI 2 D2 2o
W, FEBREBERO M) DRET 21T o 7.

A A LIRSy 1okt A A L OFEAER 2 B 5728, [Cu(trop)(tmen)]*
(trop. tropolonato, tmen: N,N,N’, N -tetramethylethylenediamine) &1 4> (1) & BANZHE D H
72 % i S IAE (dichloroethane: DCE, acetonitrile: ACN, 2 7= 3 dimethyl sulfoxide: DMSO)
%A A2 (BPhyE£721% PRe) 2B TUEIRD D B2 B L, B X S Eig
PraiTolz. ZORRE, RO DOBOEES T (ACN,DMSO) °xfA 4> (PFs) O
FEZIE, Cu T L ORICTHVAEERNGFET 2 Z BB L MNIZ/2>72. DFT B
L OVTDDFT £ W, I 1-0%xf
A A EOMBEEMZBE LY L "
NhZ a3 w7 CutiROE &R A —(
~Z h)V% Fig. 112737, [Culfit& oo | (DoPMSO
R L DA EAE I > T — 2 = B
KNF—=PMEZ R VTR T BT
Bl Lo FERLE, IO UV-VIS T
WART by & ERRIC—H L TH
D, WA A E O AEER 25
)‘:E%: Lf:%%,ﬂﬁi“/ \: -+ I/_:/ 4 :/&j:’ ‘JDOOU l 14000 18000 22“300 26000
WIKFRTOY AN N7 a3y 7 ik Energy (cm-1)
DETVEBEEL 524 % 7=  FiglElectronic transition spectra of solvatochromic
DENBTFEICRD LEZBND, copper complexes

0.03

=
o
=2
=

Oscillatorstrength

© The Chemical Society of Japan -P1-3am-01 -



