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A study on the luminescence color tuning of single transition metal complexes
aiming application to the multiple color OLED
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We investigated the luminescence properties and color tuning of Pt complexes. A
blue emissive Pt complex was prepared. As the concentration of the solution was increased, the color of
the emission varied from blue to white to orange. The color change resulted from a monomer-excimer
equilibrium in the excited state. Upon further increases in concentration, another broad peak appeared in
the longer wavelength region of the spectrum. We assigned the infrared band to the emission from an
excited trimer in the excited state. The emission lifetimes of the monomer, dimer, and trimer were
evaluated as 12.8, 2.13, and 0.68 micros, respectively, which were sufficiently long to allow association
with anotecher Pt(I1) complex and dissociation into a lower-order aggregate. Based on equilibrium
constants determined from a kinetic study, the formation of the excimer and the excited trimer were
concluded to be exothermic processes, with 24.5 kJmol-1 and 20.4 kJmol-1 at 300 K, respectively.
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Fig.1. Structures of Pt(11) complexes.
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Fig.2 Absorption (A) and emission (B) spectra of Pt(Fmdpb)CN (solid
line), Pt(Fmdpb)CI (broken line), and Pt(dpb)CI (dotted line) in CHCls.
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Fig.3. Absorption (A) and emission (B) spectra of Pt(Fmdpb)CN in
CHCls.
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Fig.4. (A) Photograph of emission of Pt(Fmdpb)CN in CHCl;
(4.43 x 10° M (a), 2.22 x 10° M (b), 1.11 x 10™* M (c), 1.97 x
10* M (d), and 7.87 x 10° M (e)). (B) CIE chromaticity
diagram for emission color of Pt(Fmdpb)CN, Pt(Fmdpb)CI,
and Pt(dpb)CI. The black circles represent Pt(Fmdpb)CN (4.43
x 10° M (a), 2.22 x 10° M (b), 1.04 x 10* M (c), 3.94 x 10*
M (d), and 1.02 x 10° M (e)). The white squares represent
Pt(Fmdpb)CI (2.93 x 10° M (a), 7.34 x 10° M (b), 2.10 x 10*
M (c), 3.29 x 10 M (d), and 1.05 x 10 M (e)). The asterisks
represent Pt(dpb)Cl (4.17 x 10° M (a), 1.04 x 10* M
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Fig.5. Time-resolved emission spectra of 1.04 x 10* M
Pt(Fmdpb)CN in CHCIz. (A) shows the early stage in the
spectral change, from 0 to 1.4 ps, and (B) shows the later stage,
from 2 to 12 ps.
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Fig.7. Time-resolved emission spectra of 1.06 x 10° M
Pt(Fmdpb)CN in CHCI; at the early stage of spectral change
from 0 to 100 ns (A), the middle stage from 250 to 450 ns (B),
and the later stage from 600 to 2400 ns (C). Since time
resolution of our detection system was about 40 ns, the time
giving the peak in time course of monomer emission was set at
0 ns.
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Fig.8. Contour map for emission intensity in the time-resolved

emission of 1.06 x 10 M Pt(Fmdpb)CN.
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Fig.9. Time courses of emission intensity monitored at 475 nm
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Table 1. Rate constants for the monomer-dimer-trimer

equilibrium in the excited state of Pt(Fmdpb)CN, Pt(Fmdpb)Cl,

and Pt(dpb)CI.

PH(Fmdpb)CN Pt(Fmdpb)CI Pt(dpb)Cl
: 0.78 1.57 1.32
ku (10°57) (2.8 (6.37) (7.57)®
. 4.68 6.40 7.31
ko (10°57) (2.13)® (L56) (1.36)"
» 1.46 1.03
kr (10° s (0.68) (0.97) —
k' (10° M?s?) 2.76 3.28 4.54
ko (10° 5) 1.34 2.86 0.77
ks' (10° Ms?) 2.33 1.07 — L
ke (105 s 6.02 5.84 — L
2.05 1.14
Ky'fk; (10° M) (24.5)V (23.1)V 5.89(-27.2)"
Ks'Tks (10° M) 3;'_% e 1.83 (-18.61)®! Ll

[a] lifetime (us), [b] A G (kJmol?), [c] For Pt(dpb)Cl, kr, ks’, and k, were not
evaluated by the curve fitting because the trimer emission was not clearly

distinguished.
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Fig.10. CIE plots for transient emission spectra. (A)
Pt(Fmdpb)CN for 1.02 x 10* M solution (square) at 100 ns
(a), 400 ns (b), 1000 ns (c), 1600 ns (d), 2000 ns (e), and 4000
ns (f), and for 1.06 x 10 M solution (circle) at 50 ns (a), 100
ns (b), 200 ns (c), 300 ns (d), 600 ns (e), 900 ns (f), 1200 ns
(9), and 1500 ns (h). (B) Pt(Fmdpb)Cl for 1.00 x 10* M
solution (square) at 100 ns (a), 700 ns (b), 1300 ns (c), 2200
ns (d), 3100 ns (e), 4000 ns (f), and 5100 ns (g), and for 1.00
x 10 M solution (circle) at 50 ns (a), 100 ns (b), 200 ns (c),
300 ns (d), 400 ns (e), 500 ns (f), 600 ns (@), 700 ns (h), 1200
ns (i), and 1600 ns (j).
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