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Synthesis, Structure and Photophysical Property of
a Yellow Ionic Iridium Phosphorescent Complex
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Abstract: A new ionic iridium phosphorescent complex [Ir(dmpmq),(dtbpy)]PFs was designed and
synthesized with 2-(3,5-dimethylphenyl)-4-methylquinoline as the main ligand, 4,4'-di-tert-butyl-2,2'-
bipyridine as ancillary ligand, and PF4 as anion. The chemical structure of the complex was confirmed by
'H-NMR, C-NMR, MS, IR, and single X ray diffraction(XRD). Its photophysical properties were studied
by photoluminescence and ultraviolet-visble absorption. XRD studies revealed that the complex belongs to
monoclinic system with space group of C2/c. In CH,Cl, solution, the iridium complex exhibit yellow
emission with a maximum emission peak at 579 nm.
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Fig.2 Synthesis route of [Ir(dmpmq),(dtbpy)]PFs
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Tab.1 Crystal structure parameters of [Ir(dmpmq),(dtbpy)]PF¢
5K Cs4HgIrN,-F¢P a/(°) 90 0 JaH/(?) 1.771~31.111
nTE 1098.19 BIC) 101.2220(10) h -18<h<19
PR 4} (Monoclinic) 9/(°) 90 k S31<k<30
Eallpic C2/c V /nm® 4.6854(10) ! -22<<21
a/nm 1.37761(14) A 4 GOF on F* 1.116
b/nm 2.1908(2) D/(g/cm?) 1.557 &% R 8 #[>20(D)] R,=0.0186, wR,=0.0517
c/mm 1.5827(2) F(000) 2216 R 15%(all data) R,=0.0211, wR,=0.0526

# 2 [Ir(dmpmq),(dtbpy)|PF, F 3 B4t K
Tab.2 Selected bond lengths of [Ir(dmpmq),(dtbpy)]PFg

2 Ir(1)-N(1) Ir(1)-N(2) Ir(1)-C(12) Ir(1)-N(1)#1 Ir(1)-NQ2)#1 Ir(1)-C(12)#1
§K/nm 0.20829(15) 0.21905(14) 0.20223(16) 0.20829(15) 0.21905(14) 0.20224(16)
2 3 [Ir(dmpmq),(dtbpy)|PF, i) = B
Tab.3 Selected bond angles of[ Ir(dmpmq),(dtbpy)]PFs
s /() s /() (s /()
C(12)-Ir(1)-C(12)#1 95.52(9) N(2)-Ir(1)-N(2)#1 74.61(7) N(1)#1-Ir(1)-N(2) 96.71(5)
C(12)#1-Ir(1)-N(1) 101.20(6) C(9)-N(1)-Ir(1) 128.76(11) C(12)#1-Ir(1)-N(2)#1 94.97(6)
C(12)#1-Ir(1)-N(1)#1 79.39(6) C(19)-N(2)-Ir(1) 125.74(11) N(1D#1-Ir(1)-N(2)#1 82.60(5)
C(12)-Ir(1)-N(2) 94.97(6) C(12)-Ir(1)-N(1) 79.39(6) C(1)-N(1)-Ir(1) 112.14(11)
N(1)-Ir(1)-N(2) 82.60(5) C(12)-Ir(1)-N(1)#1 101.20(6) C(19)-N(2)-C(23) 117.24(14)
C(12)-Ir(1)-N(2)#1 169.34(6) N(1)-Ir(1)-N(1)#1 179.14(7) C(23)-N(2)-Ir(1) 117.02(11)
N(1)-Ir(1)-N(2)#1 96.71(5) C(12)#1-Ir(1)-N(2) 169.34(6) — —
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Fig.7 Molecular structure of [Ir(dmpmq),(dtbpy)]PFg

(note: Hydrogen atoms are omitted)

HE 7 0 TBVEH, A E/N\EEE, =50
AT )\ RO E, 25lE 2 > 3,5-
IR JE-4- R IR bk e () 55U AR B T 4,40 T
Be-2,2'- It g 2 AN EUR T EAL T BN ALIR )\
AR S ZEEY RN R, FEBEN C2/e,
Ir-C BT 8K N 0202235 nm, H & @R 4+
Ir-N 8 P8 0.20829(15) nm, GlBhEC A A
Ir-N P8 KN 0.21905(14) nm, GHBhEC A A
) Ir-N B8 EE A R AR ) Ie-N BB G, 337 &
BWo RN BA, fEEEAEYT,
C(12)-Ir(1)-N(1)AI C(12)#1-Ir(1)-N(1)#1 KIEmEHN
79.39(6)°, N(1)-Ir(1)-N(Q2) 5 £l 82.60(5)°, XLk
BAME 90°; N()-Ir(1)-N(1)#1 AN 179.14
(7)°, C(12)#1-Ir(1)-N(2)F1 C(12)-Ir(1)-N(Q2)#1 5
YN 169.34(6)°, XULBEAIRES 180°, IXLLHTIL
B R S T — N A R\ A oG, 5B 7 Aol



4 43

N5 BT RBOURPOLE S & MR S0 OV BETERERT TT 23

KRN TEEY A .
2.3 EEWRLY TR

Kl 8 4 T L AW E & R AT Ik
TERDEEUR IS . B RSN WG E R DU H
AW R vEmch LT 3 AN AR R U
U, Forp K AE 279 nm AR OE TR T 2-(3,5-
TR RROR DL )-4- FEOEMEIRR AN 4,40 ORCT JR-2,2' -

08

279nm (a)

: R : L . 1 ;
300 400 500 600 700 800
Wave length / nm

A8

WE BCAAR ) R ASERIE, BAKRAE 347 AT 453 nm &L
W A 06 U i - 4 R T A7 [R) 1) i Ao 8 A &S BRAE
('MLCT 1 °MLCT), %8 st & JB 40 R 10 e
A, LHMBEESHM=E8KRES, AT
BECEL AR ICRR . BeSUR L RE R AT E
H, FADRIER R ITBEKN 579 nm, yHAL 13
I8 TR R A

1.0
579 nm

(b)

08

0.6

PL abs

04

0.2r

0.0 1 2 1 1 1
500 600 700 800

Wave length / nm

[Ir(dmpmq),(dtbpy)|PF, KI5 5+ FT WOt () FRIOEBUR Stk i (b)

Fig.8 UV-Vis absorption spectrum(a) and photoluminescence spectrum(b) of [Ir(dmpmq),(dtbpy)]PFs

3 4

RICAE T — RS TR A, R
g L PR . LLAN g R R R TR AN
[Ir(dmpmq),(dtbpy)]PFs, FF3515 T PPN A4 #4)
S8, BLEWIFE 279 347 F1 453 nm 40V T RFIE
W,y AR T A R EC AR R B S BRI, &
J& B R IE A TR FR) F A B B S R GE (MLCT AT
*MLCT), SEHL 7 Bl S = B SRR A, T LLSEH
BRI E RS . BCA IR BRI EUR R S K
£ 579 nm &b, & —Fh R T R O B T B ARG
“W

SH R

[1] LAMANSKY S, DJUROVICH P, MURPHY D, et al.
Synthesis and characterization of phosphorescent
cyclometalated iridium complexes[J]. Inorganic chemistry,
2001, 40(7): 1704-1711.

[2] LAMANSKY S, DJUROVICH P, MURPHY D, et al.
Highly phosphorescent bis-cyclometalated iridium

complexes: Synthesis, photophysical characterization, and

use in organic light emitting diodes[J]. Journal of the

American Chemical Society, 2001, 123(18): 4304-4312.

[3] DAI P, MA J, HUANG W, et al. Photoredox C-F
quaternary annulations catalyzed by a strongly reducing
iridium species[J]. ACS catalysis, 2018(8): 802-806.

[4] CENSO D D, FANTACCI S, ANGELIS F D, et al.
Synthesis, characterization, and DFT/TD-DFT
calculations of highly phosphorescent blue light-emitting
anionic iridium complexes[J]. Inorganic chemistry, 2008,
47(3): 980-989.

[5] SU H, CHEN H, FANG F, et al. Solid-state white
light-emitting electrochemical cells using iridium-based
cationic transition metal complexes[J]. Journal of the
American Chemical Society, 2008, 130(11): 3413-3419.

[6] LU W, ZHANG Z, ZHANG K Y, et al. A mitochondria-
trangeted photosensitizer showing improved photo-
dynamic therapy effects under hypoxia[J]. Angewandte
chemie international edition, 2016, 55(34): 9947-9951.

[77 LO K K W, CHUNG C K, LEE T K M, et al. New
luminescent  cyclometalated  iridium(III)  diimine
complexes as biological labeling reagents [J]. Inorganic
chemistry, 2003, 42(21): 6886-6897.

[8] SLINKER J D, RIVNAY J, MOSKOWITZ J S, et al.

Electroluminescent devices from ionic transition metal



24

pal:

539 %

9]

[10]

[11]

[12]

[13]

[14]

* sk

complexes[J]. Journal of material chemistry, 2007, 17(29):

2976-2988.

SU H C, CHEN H F, FANG F C, et al. Solid-state white
light-emitting electrochemical cells using iridium-based
cationic transition metal complexes[J]. Journal of the
American Chemical Society, 2008, 130(11): 3413-3419.
NEVE F, DEDA M L, CRISPINI A, et al. Cationic
cyclometalated iridium luminophores: photophysical,
redox, and structural characterization[J]. Organometallics,
2004, 23(24): 5856-5863.

FERNANDEZ H J M, YANG C H, BELTRAN J I, et al.
Control of the mutual arrangement of cyclometalated
ligands in cationic iridium(IIl) complexes. Synthesis,
spectroscopy, and electroluminescence of the different
isomers [J]. Journal of the American Chemical Society,
2011, 133(27): 10543-10558.

SU H C, FANG F C, HWU T Y, et al. Highly efficient
and solid-state light-emitting

orange green

T complexes

electrochemical cells based on cationic Ir
with enhanced steric hindrance[J]. Advanced functional
materials, 2007, 17(6): 1019-1027.

COSTA R D, ORTI E, BOLINK H J, et al. Archetype
cationic iridium complexes and their use in solid-state
light-emitting cells[J].  Advanced
functional materials , 2009, 19(21): 3456-3463.

ZHAO Q, LIU S J, SHI M, et al. Series of new cationic

electrochemical

[15]

[16]

[17]

[18]

iridium(IIT) complexes with tunable emission wavelength

and excited state properties: Structures, theoretical

calculations, and photophysical and electrochemical
properties[J]. Inorganic chemistry, 2006, 45(16): 6152
-6160.

ZENG X, TAVASLI M, PEREPICHKA I F, et al. Cationic
bis-cyclometallated iridium(IIT) phenanthroline
complexes with pendant fluorenyl substituents: Synthesis,
redox, photophysical properties and light-emitting cells[J].
Chemistry - A European journal, 2008, 14(3): 933-943.
R, WA, B, & UK SNG4
K RAE B e #L I GE MR [J]. Bt & )8, 2016, 37(2):
13-18.

YAN C X, CHANG Q W, LI J, et al. Synthesis,
characterization and light-physical property of blue
phosphorescent iridium complexes[J]. Precious metals,
2016, 37(2): 13-18.

EVANS R C, DOUGLAS P, WINSCOM C J, et al.
Coordination complexes exhibiting room-temperature
phosphorescence: Evaluation of their suitability as triplet
emitters in organic light emitting diodes [J]. Coordination
chemical review, 2006, 250(15): 2093-2126.

XIAO L X, CHEN Z J, QU B, et al. Recent progresses on
materials for electrophosphorescent organic light-emitting

devices[J]. Advanced materials, 2011, 23(8): 926-952.

%k skoskosk sk sk sk oskoskoskoskoskosk sk oskoskoskoskoskoskoskoskoskoskoskoskoskoskoskoskoskoskoskoskoskoskoskoskoskosk ok sk sk sk sk ok

A= RH
(ReR) EMARHEITZEARTIIEEN AL (AMLC), RI|™ERIUF AT

mt (ALM) HYFIEFRE:
(1)
(2)

N BRARBAROXE, HUshBodT 10%.
ZRGRN, NEEFEDENES, AR TREBAE.

AX S5 & FAERMBNEARCKRERSI ANEMEXEHAOXFEGERT 40%.
—RBEABHPERRRUBEELRNRN, SEF—FEXEELLRN

RATERNXE, BEFHEFEMN. AHFHE-HFLRTE, EE 3R
EEMBEMTIRERTEFEWR, HRATIRMSEREER, AT THRHEE
SEEZEFERSE. FEEEATIRE, DIARERXERNL LHIREE.

REXRFRIAARMRERE, BXFEREERITHE. ATINAEBRARBERL

FEIRIE,

(ERER) RE
2018 11 B



