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Development of Deuterated Phosphorescence Probe
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We have been studying a nobel optical imaging technique using irridium complex as phosphorescent
probe. Phosphorescence is quenched by oxygen then hypoxia region such as cancers exhibite
phoshorescent. With specific structure of the ligand, the iridium complex can show phosphorescence in the
near-infrared region. However molecular design to improve emmittiong performance is difficult without
keeping basic structure of the ligand.

In the field of OLED, increase of luminous efficiency by substrating hydrogen in ligand to deuterium are
reported" ?. We examined the improvement of emission performance by deuteration on an iridium
complex.

In this study, we focused Ir(btp),acac; (Bis[2-(2’-benzothienyl)-pyridinato-N,C3’](acetylacetonato) iridium).

We prepared three patterns of deuterated complexes and compared to non-deuterated complexes.
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Fig.1 Chemical structure of Ir(btp),acac.
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Fig.2 Chemical structures of Ir(btp-dx),acac (x=8, 4py, 4bt).
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Scheme 1 Synthesis of btp-d,py.
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Scheme 2 Synthesis of Ir(btp-dspy),acac.
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Fig.3 Absorption and phosphorescence spectra of

Ir(btp-dx)jacac (x=0, 4py).
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Table 1 Photophysical parameters of Ir(btp-dx),acac
in THF at room temperature under degassed

condition (x=0, 8, 4py, 4bt).

Compoud i) T g,y Tncreaserate Tnereaserate
/1T Jatiitd § s 01 Wy 170 0L 1,770
Ir(btp),acac 486 616 032 571 -
Ir(btp-dg),acac 486 616 047 821 47 44
Ir(btp-d,py),acac 486 616 043 748 34 31
Ir(btp-d;bt),acac 486 616 035 6.1l 9.3 7.0
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Table 2 Kinetic parameters of Ir(btp-dx),acac
in THF at room temperature under degassed

condition (x=0, 8, 4py, 4bt).

Decrease rate

Compound by 110351 ki /103571 of kel 1%
Ir(btp),acac 0.56 1.19 -
Ir(btp-dg),acac 0.57 0.65 45
Ir(btp-d,py)-acac 0.58 0.76 36
Ir(btp-d,bt)-acac 0.57 1.06 11
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