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Synthesis, Characterization and Light-physical Property
of Blue Phosphorescent Iridium Complexes
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(State Key Laboratory of Advanced Technologies for Comprehensive Utilization of Platinum Metals,
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Abstract: A new chemical technique was developed for batch synthesis of bis(2,4-difluorophenyl-
pyridine-C,,N")(acetylacetonato)iridium(III), an organometallic light-emitting molecule for OLED. The
process involves the reaction of a chloride-bridged dimer with acetylactone to produce the desired
compound in a 10~20 gram batch scale. The yield was more than 90%, and the purity was determined by
HPLC to be 99.70%. The chemical structure of the product was verified by NMR ('H and °C) and FT-IR
along with single crystal X-ray diffraction. The structural data show that Ir(dfppy).(acac) is an electrically
neutral octahedral complex. The average bond lengths of Ir-O, Ir-C and Ir-N are 0.2160(14), 0.1998(11)
and 0.2030(15) nm, respectively. The iridium(III) complex develops a strong emission band at 484 nm.
Key words: organometallic photochemistry; photoluminescence material; bis(2,4-difluorophenylpyridine-
C,,N")-(acetylacetonato) iridium(III); synthesis; structure; light-physical property
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Fig.1 Synthetic scheme for the complex Ir(dfppy),(acac)
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Tab.1 Element analysis data of the sample /%
TLER C H N
HIE 48.28 2.85 4.17
E 48.23 2.88 2.18
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MBS SR LB, BRI T4
5 Ir(dfppy)a(acac) 7> T &5 K2 — 511, N
JNIHEBCEY), O EF N=M8. 85 2 > dippy
R T B SR T TR 2 A TUe G 3E, Ft S 4

Pt A3 i e i AU S AR B TR AT AR 1 A7
BEN. B 5 NK@EASHEIE 2, IEWH
—LE B KBASHITE 3.

2 Ir(dfppy),(acac) (I RIS H
Tab.2 Crystal structure parameters of Ir(dfppy),(acac)

¥R Cy7H oF4IN,0,
e 671.64
LES =R R
7% [ P-1
LY TES —
a/nm 1.0577(5)
b/nm 1.4246(6)
c¢/nm 1.7023(7)
al(°) 109.062(5)
B 92.982(6)
7/ () 105.491(6)
v/ nm’ 2.3088(17)
z 4
HECTHD) / (g/em’) 1.932
F(000) 1296
O3/ (°) 1.28~28.00
-13<h<13
fa ¥ -18<k<18
-22<I<22
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Ry, wR, [1>20(I)]
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Tab.3 Selected bond lengths and angles of Ir(dfppy),(acac)

A B/ nm A BEA/(°)
(1)-C(11)  02022) | C1-I(1)-NE2)  95.9(7)
r(1)-C(22)  0.1975(19) | NQ)-Ir(1)-C(22)  79.7(7)
()N 0.2050(15) | N(D-If(1)-N@2)  175.1(6)
If(1)-NQ@)  0.2009(15) | CQ22)-I(1)-02)  90.2(7)
(1)-0(1)  0.2157(14) | NQ)Ir(1)-0(1)  94.2(6)
(1)-02)  0.2163(14) | N(1)-I(1)-02)  94.9(6)

H#E 3 7T, Ir-O SRR EN 0.2160(14)
nm, Ir-N 1P 0.2030(15) nm, Ir-C F1F
PIKE A 0.1998(11) nm. H4k, C(11)-Ir(1)-N(2)-
NQ)-Ir(1)-C(22). C(22)-Ir(1)-0(2)« N(2)-Ir(1)-O(1)
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