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Development of Photofunctions Collaborated with Pyrimidine Ring Rotation in Copper Complexes

Michihiro NISHIKAWA *

ABSTRACT : Two linkage isomers in copper complexes interconvert with pyrimidine ring rotation. The

rotational isomerization is found to switch both luminescence and redox properties of the complexes. 1

described herein the summary of the novel functions such as dual luminescence caused by ring rotational

isomerization, photoresponsive molecular switch based on photoinduced electron transfer driven rotational

isomerization.
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Figure 1 Chemical structures of [Ru(bpy)sl®,
[Ir (ppy)s], DNFc*, and DMFc.



BB XPETIR

| Ph Ph
/N
/ @
S Ph Ph Ph
i-RYER &i&ﬁ
Figure 2 Two isomers of [Cu(Mepypm) (DPEphos)]BF,

(1-BF;) and interconversion with pyrimidine
ring rotation.
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Figure 3 'H NMR spectra of 1.BF; in acetone-d at

293 K, 283 K, 273 K, and 263 K. Adapted

with permission from Nishikawa, M. :
Nomoto, K.: Kume, S.: Inoue, K. Sakai,
M.: Fujii, M : Nishihara, H J Am

Chem. Soc. 2010, 132, 9579-9581. Copyright
(2010) American Chemical Society.
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Time-resolved emission spectra of 1.BF,
in acetone at 293 K (solid line) and 193
K (dotted line) for the slower (z = 40
ns) component {(a) and the faster (¢ =2
ns) component (b). Adapted with
permission from Nishikawa, M. Nomoto
K.: Kume, S.: Inoue, K.: Sakai, M.
Fujii, M. : Nishihara, H. J An Chem
Soe. 2010, 132, 9579-9581. Copyright
(2010) American Chemical Society
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Dual Emission Caused by Ring Rotational Isomerization
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Figure 5 Conceptual diagram showing dual emission
caused by ring rotational isomerization
of 1-BF,.
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Figure 6 Chemical equilibrium between two
rotational isomers of [Cu(Mepypm) (dppp)]*

(29 and chemical structures of counterions
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displacement ellipsoids are drawn at 50%
probability level. Solvent molecules
and counterion are omitted for clarity.

Figure 7
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Figure 8 Conceptual diagram showing repeatable

redox potential switching based on
photoinduced electron transfer driven
pyrimidine ring rotational
isomerization. Chemical structures of
two isomers of [Cu(MepmMepy) (Lyes) 1BF,
(3-BFy) and [CuMepypm) (Ly.) 1BF, (4-BFy)
are displayed.
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Figure 9 Photorotation experiments using 3-BF,,

with notes about the procedures.
Experimental cyclic voltammograms at a
scan rate of 50 mV s'. Investigated
DMFG* systems comprising 3-BF; {0.45 mM)
in 0.1 M BuNBF,—CH.Cl, containing 1.8 mM
DMFcBF, at 203 K in the dark. Top:
initial state. Middle: after 60 min of
visible light irradiation (4 > 400 nm)
at 203 K. Bottom: after 2 min heating at
250 K in the dark. Adapted with
permission from M. Nishikawa, K. Nomoto,
S. Kume and H. Nishihara, J Am Chem
Soc., 2012, 134, 10543-10553. Copyright
(2012) American Chemical Society.
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