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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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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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/[i;L + ,[Bﬂnﬂz S 1o ™ @
A et S an
Cl Cl ' Hye” CHg =P HaC CHs
NH, NH,
[0959]

((# B 2 : Hmpptz-diBuCNp iy & %))

BEDTSE 1| GWH 11g48mmol)Ay 4-FF £ -3,5- &
HEFERE - 4.7g(16mmol)Hy N-(2-H E % HE )& i H &
AR o HEM & 40mL By N, N-Z B B K B R A 2] 300mL
=@M > FERM TLL 160C # AT 7 /NEF AV
fEHERE - EREREZER  &RESKRABME 300mL
Ay IM BB - B3N o RHAREMNKRE B
L OBEHKEETER  KEARBRERBINENAERE
OF - 8 F 80 A Bk BE & K 6E A0 & B OK B 1T R O - I A %
BARMMKREESELETEZE HAEINECYETE
BB REERE KSR HARY  FEOWRBEMLERBRIES
sy Ralk  -FERERBR FHCKE: 2B Z
BE=5:1 WEGAEK - REMEBIE T MEINEE -
HMmEIWERAIMNC KN RN & &N - ILETRS S
JE 0 DL 28%HYERFE 2.0g WEHEER o Fl A& ILR
EINMRBERINEFIN O EBER S 4-4-8E-2,6--RT
BOR A )-3-(2-H B R A )-5-F A -4H-1,2,4- = M (R R
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[0960]

Hmpptz-diBUCNp

[0961]

((3 B 3 : Ir(mpptz-diBuCNp); Y & Ak ))

B EMSE 2 4K K 2.0g4.5mmol)#y Hmpptz-
diBuCNp K 0.44g(0.89mmol)fy = (£ Bf W B ) $& (11D i A &I
ZHEAZBREENRESS S EER R TLL 250C # AT
43 NI FEEERE - BAMEINKIERSYIR
MEl —&EHEF > MERAEY - BESFINIERME
EfE o BhWBELENEZEMEINVERLAL - FHE
FAEE - EH A HRE - RGHMEIAE S - G E
B - AB/CHENAES AR FRINERHE
T ML 23KV EFE T 0.32g AVE EE R o B AR E
RERFEZHMABINECEB SN 0.31g HEiTHERL -
HRERGT > B HNE 2.6Pa HE K E A 5.0mL/min #Y
iR T > LA 310C ho#h 19 /NEF - fEETHERMA 2%
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[0962]

HacCHs
HsC
0 NC
C Ir + 3 A

(c-1)

Irimpptz-diBUCNp)3

[0963] F| A % 8 3L iz S (NMR)#f #8 i [ 4 2 BR 3 15 2
MEGEBNE FCHOESTTHE - T ow TS 8
B -

[0964] 'H-NMR &8(CDCl;) @ 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) »
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(25§l F 2)

EAR2EH T - HAEFES 3+ FFE L8R E
GV 4-(97-FE B -3,3 - -9OH- I M -9- L ) ZE 3 1k i 3 [3,2-
d] 5 UE (G %8 @ 4PCCzBfpm)Hy &k 5 A E TR -

[0966]

(& HB 2)

((4PCCzBfpm HY & ik ))

B HLULEEBEBR=ZFHEM P R A 0.15g(3.6mmol)
AL (60%)  —EBEHE—EH A 10mL Ay N,N-ZH &
HOBR B (RS 78 @ DMF) - i E & 2 a8 0C » B A
1.1g(2.7mmol)#y 9- F -3,3"-FF-9H-IE M 1 15mL #y DMF
R SR A= THET 30 SEAERE - kR B
KEESAHAE 0C » F/Hl 0.50g(2.4mmol)HY 4-5 [117 3 0k 1
3 [3,2-d]WBEF 15mL Y DMF BV E &K > E =0 T (T
20 NBFEVIRBE o BT B B BT K MEOR RS LA KK B IR D
HE MBI BEFERAERE - A 6N e SR TRE
W ORI BEEE  EITHEIE ZBEMERAEIAIERD
B FEMBHEEZER O HE D ZBELBE=1: 200 KR
HABNYBELREREETHAL BOAMAEEMNC K
R &G BB MEHLHESG R - 8% 1.0g0 89 BB Y Y
APCCzBfpm(ZE F © 72% > #H G E#) - FIHFE F %%
Kz 1.0g WEOEBERBAEMSL LA EHLCF  £F
J1 % 2.6Pa HERMKE K SmL/min B9 H T 2L 270C =
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[0967]

NaH

DMF

4PCCzBfpm

[0968] TH ~HA LMFEFEFHFIN=EHE EERD
FIR % B 25 3R 93 % R CH-NMR)YW B E & 7 - iz & 1l
¥ > 13 %] 4PCCzBfpm -

[0969] 'H-NMR &(CDCl;3) : 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> 1H) -
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