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LIGHT-EMITTING ELEMENT, DISPLAY DEVICE, ELECTRONIC DEVICE, AND LIGHTING
DEVICE
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To provide a light-emitting element with high emission efficiency and low driving voltage. The light-
emitting element includes a guest material and a host material. A HOMO level of the guest material is higher
than a HOMO level of the host material. An energy difference between the LUMO level and a HOMO level
of the guest material is larger than an energy difference between the LUMO level and a HOMO level of the
host material. The guest material has a function of converting triplet excitation energy into light emission.
An energy difference between the LUMO level of the host material and the HOMO level of the guest material
is larger than or equal to energy of light emission of the guest material.
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FIeeEllERYEEt  FREFEAEN FHCK:: 282
BE=5:1MNECHAN REFMSINHES MWEZEHE -
HMGINERAMCHENTENBEE - tRETR A
DL 28N ERKBE 2.0g WHEBER - FI HZ#*IR
ANMRERFRIFINHEEER 4-G-RE-2,6-ZET
HAE)IQ-PFEERE)S-FE4H-1,2,4- =% (51§ :
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Hmpptz-diBuCNp) - &1 F = F (b-H)m K B 2 WEHK
% .
[0960]
CHa
HaC
NC NH,
HaC~ e
H3C
> tH, NC @
TS = (b-1)

O

HaC QN9H3 HaC —N
| CHs CHj CHs

Hmpptz-diBUuCNp

[0961] |

((Z B 3 ¢ Ir(mpptz-diBuCNp)s By & X))

& RE R PR
diBuCNp & 0.44g(0.89mmol)fy = (Z B W B ) &k (D) g A F]
ZERF="BRENKEZST  EE&RM T 250CHET
43 NIEHBEHLEFEHEHERE - BB INKREREYR
MBI —EFEFT  MERAEY  RHESINERTS
EHAE  HEHYBELARENEERSINERAL - FRE
AR FHRA_S%FK RBREMSINES WS EE
B -FAZRZEBE/CRENEGANESINERE S
B Bl 23%NMNEXRSE 032 WEGOEE - FFOFHEE
REFEHFAEINEGERTHN 031g ETFERM -
CEERG S FE B 2.6Pa EERNE SR 5.0mL/min &
BT > DL o310°C s 19 NBF - HETHERMA ZE -

2 & F R 2.0g(4.5mmol)Hy Hmpptz-
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Bl 84% N ERTBE 026 NETCE® - W TR F(c-1)R
B 3HNEHRTE -

[0962]

Hy :
HsC
(:o NC
o Ir -+ 3 N \[\I
HaC , HaC =N
CH3 CH,

Hmpptz-diBuCNp

. (c-1)
Ir(mpptz-diBUCNp)3
Y [w@]ﬂ%&%ﬁ%%mMm%%miﬁ5%3%ﬁ
NECEBNEF(DETTHE - U TREFMEIMN

B o

[0964] '"H-NMR &8(CDCls) : 0.33(d » 18H) » 0.92(d -
18H) » 1.51-1.58(m » 3H) » 1.80-1.88(m > 6H) » 2.10-2.15
(m > 6H) » 2.26-2.30(m ° 3H) » 2.55(s » 9H) » 6.12(d >
3H) » 6.52(t > 3H) » 6.56(d » 3H) > 6.72(t » 3H) » 6.83(t »
3H) > 6.97(d > 3H) » 7.16(t > 3H) > 7.23(d > 3H) » 7.38(s -
3H) » 7.55(s » 3H) o
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(2% 6l F 2)

EASZEFh - HEBHEG 3 +AEEBM L
AT 4-(9-% £ 23,31k -OH-TE I -9- B )35 3F Ik I 3 [3,2-
A v (REFE  APCCZBIpm)#y & B 5 5 4T B BB -

[0966]

(&R B 2)

((4PCCzBfpm BY & X ))

B ELUEERN=SHEMPRA 0.15g(3.6mmol)
W EALH(60%) 0 — BB —B¥ A lomL /9 NN-ZH XK
FOEE B (ffS © DMF) - A R 424 % 0C - & A
1.1g(2.7mmol)#y 9-FE E -3,3 -B -9OH-IE M A1 15mL # DMF
FREW  EEMTET 30 DENEBE - £H8EE ¥
BHEAAIE 0C » A 0.50g(2.4mmol)Hy 4-5 [1]7E I ok I
3 [3,2-d]WBEF1 15mL B DMF BEAK > HEE FES
20 NESEOHERE - WS BIN R ERBRA KK S B
AR FIAZBZBEENERE  FlF &N & 8K RT %
W RMBELSE  BITHEE  KEWERAEIWERD
EE  BHBEE(C R BE: ZBZE=1: 200 ERE
AN BERBHEETAL - BHAFFERND
WHEREFBHELEBE R 8% 1.0g WEHBY K
APCCzBfpm(E R : 72% > HEHEEB) - fl & E &5 &% %
¥z 1.0g WEOGERSEML - EREMET > TE
F B 2.6Pa HEG K ES SmL/min BEHE T 270CE
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Z80CAEEHEOEERBETMNR - EF EF4&E > LU
69%HEREBE 0.7¢ WEMNYHNELAECEE - W TAF
(AR AF BN G K FE -

- [0967]

NaH

DMF

N 0 (A-2)
kN

4PCCzBfpm

[0968] TH NHELETBIFRINZOECEHEDN
FIAZMERSEEAECENMRM M EER - AR ERET
41+ 75 %] 4PCCzBfpm -

[0969] '"H-NMR 8(CDCl,) : 7.31-7.34(m » 1H) » 7.43-
7.46(m » 3H) » 7.48-7.54(m » 3H) > 7.57-7.60(t » 1H) > 7.62
-7.66(m » 4H) » 7.70(d » 1H) » 7.74-7.77(dt » 1H) > 7.80
(dd » 1H) » 7.85(dd » 1H) » 7.88-7.93(m - 2H) » 8.25(d -
2H) » 8.37(d » 1H) » 8.45(ds » 1H) » 8.49(ds » 1H) > 9.30
(s> IH) -
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S&HA 8

MEREEZESR ¢ 105130331

S Ea : N HOU 51882006 01)
KERH © 1054209 A 20 0 HIPC 5338 - HOH 51/58(2006.01)
GOAF I5/08 (2006 013

[ZBHAHE]) (FX/FEXX) COIK 11/62(2005.01)

{
GOGK 11/86 (2006 013

THTHE BN EE BTFEE REBEHESE

Light-eniitting element, display device, electronic device, and lighting

device
[ &3 )
K%%%—ﬁ%ﬁﬁﬁ%&*@%%ﬁ%%ﬁ%%
BRI BT - ASHN— ERE 20T ETR

BE MR IS T 4E - B ARG HOMO AE I B R
BB AR EY HOMO #E% - Z BB M R LUMO AE% 52 HOMO
%%%%%%ﬁ%i%ﬁﬂ%HMMo%WﬁImMO*W
WERE - FEMEEAR=SSNSEEHRB SR
Evi?ﬁﬂmIMMO%%@%%MM%IwMQ%Pm
D O EBEREBMANNSRESME

(3]

To provide a light-emitting element with high emission efficiency and low driving
voltage. The light-emitting element includes a guest material and a host material. A HOMO
level of the guest material is higher than a HOMO level of the host material. An energy
difference between the LUMO level and a HOMO level of the guest material is larger than an
energy difference between the LUMO level and a HOMO level of the host material. The guest
material has a function of converting triplet excitation energy into light emission. An energy
difference between the LUMO level of the host material and the HOMO level of the guest

material is larger than or equal to energy of light emission of the guest material.
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