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SRR A= (C6-C3F £t - R AKX E L 8 R
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F Rnzubht BRA HAKFEATE-FE-—MAR
2 EEE S~ (C1-C60)k % ~ (C6-C60)F A A @ FXBWA
AR

RnE R BLAFH R -2HIFEHFBEFRKE
2 (C1-Co0 % ~ RA4A A4 A (Cl-COORARREZ
(C6-C60) % %

Roze S Rozs 48 32 & 5% & ~ 7~ (C1-C60)%e & ~ (C6-C60)

ARBEF RFE R AR TEB A 2 &*Aﬁiﬁ"\f&
(C3-CI12) 40 g & % (C3-Cl2) Mt a4 & - UL AR BE B
REBRSBZFEFR R Russ Z mbn R R F & &
Rie 81 Ros B 2% XA 2 EMAEZ(C3-CL2) M5 & &
(C3—C12)ﬁf’ﬁ|§%#8ﬁi%ééﬁﬁﬁﬁﬁii%iﬂ'éfﬁ - RFZEEXRSR
2 A EBRTE—FE&E—BARZ Eﬁ‘Aﬁéfbﬁfa\%@
B4k & 2 (C1-C60) s & ~ (CI-C30) s A & ~ & % »
(C1-C30) A m i ~ = (C6-C30)% By 4% % & (C6-C60)
FEZERAERA S

Rozs & = (C1-C60) B % ~ (C6-CO0)F K -2 F —BR%
18 i B N‘O&S—‘i%ﬁ}ﬁ%fi((ﬁ—CGO)%ﬁ?&‘ D REFE
Run & R B 3 & 7 & ~ 5~ (C1-C60) s & ~ (C6-C60)
AXEE LR ZE Rzt s AT —SEEF
% (C1-C60) ke FR B AX

é‘r"

R233 Raas Rz37 R2asRa41Ra242
R231 Raap %

Q&% % ¥ . RasRes Rzze Raso  » 3 & » Ron
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EReBLARA RC-AAFAALFEEFRAREZ
(C1-C60) % & ~ (C1-C30) & % ~ & & ~ (C6-C60) 35 %
FARCH-CO0)BREA RF R ZEReTEALBH A
R AR A AR E AR BB R A A (C5-CT) #8 38 %% (C5-C9)

HAE RERuERaTEEE G ML RS R R R
%, Roos 48 48 85 7 % (C5-CT) 48 & %

&% X (10) |

o  FOOLE
(10)

Raoz Raos

H F > Rsot £ Raoe 35 32 % 57 (C1-C60) %% & 2 (C6-C60) 3%

A2 R#F Ru 2 Ru T4 8842 FXFL2ERAEZ

(C3-C60) M e & & (C3-CO0) M Rt & Z A HERAKL - L
WRER - RERRSFBIFERER

Roon 2 Reoa LA RFE > R Rson 2 Rens BB A F R

F e A e H 2 (C3-C60) 4 £ A& 5 (C3-C60) 1 4 & = 4 &

O MPRIIZER ABERXRSBIFEFRTE-—F & —

BRZBEEESAXFT A R FRAAZ(CI-C60) % 4 -

(C1-CO0)t A &~ %~ = (C1-CO0) i £ & :(CG—CGO)
SRR A R (C6-CH0) % & 2 B4 &R A
16 % % (11)
LS
1-AO-AIC
8 SN N7 s
N7 ], | W. (11)
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it X (12)
HaC.
O 7
L. om-o-ak =
\ /N- 0
2
CHal 2 (12)
L2 X (13)
L2 292M2(T), (13)

gd o mmF LY AL BEE T A&

Raos
Rao2 Raos ~ Ryos
Rao2 Raos
Rao1 G
c N- - D N-_‘_G“

B2y NAFT_BRR=FELE

¥ M a-_BELEE kA ETNAE=ELER k
213

T % 5% (C6-C60) %
T 28 FaAR=F 4
(C6-C60) 35 A B A S

G#&5%0-S & Se;

B C AT Mok « ok - okop ~ I ok v B — ok~ X5
g ~ X hogok ~ KHFskod ~ R REH

EDAEFhw Kotk BB D T~ & (C1-C60)
A AERRALAECI-CORARREZFREAXRFAR
A

S5 % =(C6-Co0) 5 Amtk B
5 3 % T i — % & (C1-C60) % % &

o
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Ron 2 Rea I ZF &~ ~ (CI-C60O X~ &~ =
(C1-Co0) s A ayar % ~ = (C6-C60) 3 £ 57 5 & 5% (C6-C60)
A H#F R E Rie T4 B & (C3-CO0) M £
(C3-Co0) M ALz aHRAL  UHBAHLE » B2
W R ER T BB LML E RO XBAELE
BCARARUERWZEEATHE—$ 2(C1-C60) %
BE -2 EERALZ(CI-C60)E ~ 24 - 84 - =
(C1-C60) ke & mrie &~ = (C6-C60) 3% £ 20 b 3 & Bz & B4
o fo % X, (14)

23\7

(14)
16 £ KX (15)
Rso1 Rsos
N""Al’sf’N
Réoz Reos (15)
O Rt AmERFEARRLE-—BEREMEE T A

ARAFEZBRAREZ(C6-CO0)MFHE  BE ~ (C1-C60) &
A~ (C6-C60)3%5 % ~ (C4-C60)# £ -4 H—EX S EE
BN-ORS2#ERFxHBXR6EB#EBHL - (C3-C60)

B A = (C1-C60) s 2t = (C1-C60) % % (C6-C60)
S EHEAZ(C6-CE0)XE Atk 2R A (CT-C60)
L& - (C2-C60) % & ~ (C2-C60)# & ~ (C1-CB0) % &
A 54 (C1-C60) 8 %\(CG-CGO)%%B&%‘(CS—CGO)
% % (C1-C60) & ~ (C6-CB0)3% & & ~ (C6-C60) % m 4
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(C1-C60 B EHEE -~ #
A -BEA RERA -FE -BRYAF

A EE R ABAXIFEBRERARETE - & —1F
% EEETFHZERAERNK 8 F ~ (C1-C60) % & »
(C6-C60) % & ~ (C4-C60)3 5 K- A — RS EEA N
ORSz#EBEFZHERO6BHEBERE - (C3-C60EKRE
= (C1-Co0) &k mwm ik ~ —(C1-C60) %t % (C6-C60) % £ &
Ak~ = (C6-Co0)F Ak ~ 2RKE - (CT-C60) & %
B &~ (C2-C60) % & ~ (C2-C60) % % ~ (C1-C60) ke & & ~
g5 -~ (C1-Co0)x A m i ~ (C6-C60) > Hax & ~ (C6-C60)
3 B (C1-C60) e % ~ (C6-C60) 3 & & ~ (C6-C60) % s A&
(C1-Co0)a ktum i A EAREE,

Rsor £ Rsos 5B 3L & 7 (C1-C60) 3 & ~ (C6-C60) % & ~
(C4-C60) 3¢5 # ~ (C6-C60) 35 A & ~ (C1-C60) k2 & g & -
HSE—BX5EZEANOARASZHETFZH ARG BHEK
Ak K (C3-C0)BE R A RHF R E R TEBEHTH R
AAEEBAEBE2Z(CI-CO0) M A R (CI-Co0)MMHEEEERE
AERRE UAHBABER RERBRXRZEZIFTEFE S AR

R 2 ez Bl & - F R - F X -FEABE KA
BE -BRAKBERATRE - SFTE—EARRLZEEET
ZBRAARK @ E -~ (C1-C60) s & - (C6-C60) % &
(C4-Co0)#x K- —EBRZBEAEN-ORSZIHET

# 6 BB A -~ (C3-C60)ER A ~ =(C1-C60)%

5 B
EwmEk ~ = (C1-C60) % % (C6-C60) 55 & & & & ~
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(C6-C60) ¥ K m ik ~ 2B & ~ (CT-C60) 4% 7 X -
(CZ—CGO)%% ~ (C2-C60) % A& (Cl Co0)pe | & ~ #HE ~
(C1-C60) 4 % mx & ~ (C6-C60) 55 ~ (C6-C60) 35
(C1-C60)%e £ ~ (C6-C60) 55 & % ~ (C6-C60) 3% &7 %~ (C1-C60)
%%ﬁ% ¢‘%%&ﬂ%

E A 500 nm £ 560 nm X EHH A E K KX ILEH W%
BERR IR0z EHFHELERARZIICAGYTEIRT
bR T~ZILE MBI~ 2R RAE
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RABRAZESHEALEETY  BAEGBE—B (L&
WA A@E ) )EBHE T EIA M (chalcogenide) B -
ERAIEHERLBACHBIRBEAENIEHRY 2N
ABZ-—BR_EERLE - P AME THW X248
BB AFEREM(OHEEILH B REN T EEEANE R
xBEkEL ETHEBRRILYR XL B AL B %

O NFETFBANAR LR BRBLE - b THHEG R
M o

BREALEFARSCHT A » > Si0x (15x<2) -
AlOx(1=x=1.5) > SiON ~ SiAION % - % & @A H T A
B4 > LiF ~MgF.~CaF: - # L & B AitH % - & B 8.1t
T e > Cs:0~ Li0 > MgO0 ~ Sr0 ~ Ba0 ~ Ca0 % -

BE CNAEAITHBAREEY  THEFEH I
CHRERMBRBZALGER REAAGHLOY ARG
ERLBRBLRACEBRENATHBYZINEAGY — A%
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FEERL- - BEMAT AR EFEARLEHHERAR
BT ARREETFTARACEREEHFEANABMETY
BRNE - BE b T RIS Ak AL h BT
RmEERASEEEaRABREARBRETHER

c BB RB I BAETHOEL AR THRAER
%"ﬂ:/\%(acceptor compound) ° ﬁ/?ria‘%\%*']z&{i 1)
arbsl  BABRLOY  BEERE HELERAKR
o -

ABRHE—FREABRABREL ARAZIARK
BaEha— BRI LEX(DEATZERE AL
Sl BBERBE RIS DB F RN 80 gE%8 /7 100
FB%z AR E AN 0 EESEL R AN 20 FEXZRAZR
e

AEB2EEEALEE(AERABRBZA RN 80
$8%E N 100 EB%2Z EAH AR A B EHFHALSY
ﬁ%)&ﬁ’:\ofﬁi‘%ﬂ%kﬁ’*zoé%%ziﬁﬁiﬁéﬂﬁ%z%%%ﬁ‘
Lo R %)3Efﬁ,mé’3%ff‘7'o;i$ ﬁﬁ-éﬁé% B &
e EES
X ¥ 1

BXBAAASRAZIEETZETHFEABMUAARE
KB - AR o T ERpERBEEAFTRAR @™
EEXRARRAAFTAZES
[ & 4% ] ]

("6 1] HHELsH 223
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251 o M 1-1

o REART  #52,7-28 %500 2 % (g), 154.3 %
% F (mmol)) R £ AA47(69.2 2 % (g), 1.23 27 (mol))
7 DMSOCT00 Z# (L)) ¥ » A4p & 0°C & » 4 % 45 18 %

ho Z 4B (118 ML) » R AW | 18« 24 > 4218 5 o
# F 3% (CH:I)(38.5 nl, 0.617 mol)# » # %R o4 %8
B EEE BAH 5 NE 8 ABA000L)HmER
BB sk R - %= F 5 (300 nl)E R - 4k
O BTREMBARE RoawBERRIE(ET R/ 8
F=20/1DE A4 1-1(53.0 g, 0.15 mol) -
B 1-2
#AaH 1-1(53.0 g, 0.15 mol)E» m & o o (350
mL) % > #-T8°C 418 % #o £ T A 42 (n-BuLi) (1. 6M+ &R L
T %) (63.2mL, 158 mmol) « ## 30 54824 > Ao N, N-
= FAFaERE(16.3ml, 211 mmol) - 4£18 o4 - 4 2 48
H 2 0B Fow NHCL A% (20 ml) & % 48 (20 ml) 5
BERE - DBARBEN KRBT RGE - U PEE/E 2
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w2 (1/1 > v/v> 100 mL) & & & = & 43 44 1-2(20.9 g,
69.4 mmol) -

A HiLed 1-3

gL A 1-2(20.9 g, 69.4 mmol) ~ = ¥ (12.5 g,
104.1 mmol) ~ s & 46 (24.1 g, 104.1 mmol) & T B sE
(PA(OAC)) (332 mg, 2.1 mmol) 7 F K (800 nl) ¥ <
At (B =TA) (P(t-Bu)s)(0.60 g, 4.2 mmol)x
#% > N 120CHEHEZ AL 4 Hmad AL s8R K%
% (100 mL)= % » # ¥ X L #% T 8 (150 mL) ¥ & > #®IE >
By FEE/EL R/ v/v 1000l) B & & 6 R FLS
4 1-3(15.2 g, 100 ml) -

Uittt 1-4

s 1-3(15.2 g, 39.0 mmol) & NaBH:.(1.2 g,
49.9 mmol AP m & vkwk (150 mL)F - 242 0CHK > &
18 % e T EE(80 mL) - $E 3 30 H4Eik 0 HAv A 4K (100 mL)
DL RE o BT B T 85 (200 mL) 3 BB PR B 3R
%o BaFRAEMECATR/CR=I/DARFLLED
1-4(13.2 g, 33.7 mmol) °

WHisH 1-5

e A4 1-4(13.2 g, 33.71 mol )AmERBERF -
REAEATAMZ LA EHEH ST mL) B 48 58 - 4%
Ao HEE 30 LA NES —REBST - HETH
B> 0°C AT 30 542 F e A mae(11.2g, 33.7
mol)- M RZ L ADHBRBLZRANBMESHLED
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14 2 REE Y - s 2 150C4#H > #0044 NEE o R
RERFEABRTRABEILZCLASHERSE - LA 7K (500
mL)Z #4% > S F L8 285 (500 L) ¥R BN E T &
" HEETRERMA(CHBTE/THE=1/1)EZLEH 1-5
(14.2 g, 28.7 mmol) o
HELsm 1-6
AEZF(0.0 g, 40.7 mmol)E» N N-— ¥ & ¥ B
B2 (100 mL)B A% % 0°C - % NN-—® & (32 mL,
O 407 6moamz%—5ms “Pﬂ%\el’i 0C » &% 18 5%
/m POCls - 384 30 o484 > ﬁ“OCﬁ%uA/roU%%szﬁﬁﬁﬂé.
THEZRBIRBEF N ASC e — F 4 18 [ obx %
EERD e ERICMBERERAMBE WKL MBS
ReW -  BRELGEBEUKEBRSIX » F T E % K&
WR o KAFILAE Y 1-6(10.0 g, 36.6 mmol) -
B4 223
O Ao # 1-6(7.8 g, 28.7 mmol) &R 164 % 1-5(14. 2
g, 28. 7mmol)«f‘7bu§)'iﬂ%E BFPANRETHE - REAA
T A me gkl (500 nl)2 4% » BB E RS MWL AN E
0C - &RA NS —REETZEN® & %% (100 nL)
Z R = THE47(t-Bu0K)(8.6 g, 43.1 mmol) » # 0°C ¥ 2
NEAE o B A (B00 nL) A BH TR LY - £ B AR
E'Fi@ﬁ.ivﬁéi% AF AT AT B A2 o4 F B2 (600 mL) 2k 7 3
AU HBTE00mL) % # - # & 2w & % (80 L)
B FEGI DAL ERERILLY 223(11.2 g, 17.8
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mmol, 64%) -
(#4) 2] E#1Lb 4 383

st A4 1-3(10.8 g, 28.7 mmol) &4t 44 1-5(14. 2
g, 28. Tmmol)Hm Z2 R & B 2d BN RBETERE - HRAR
FThamm Ak (500 L)zt > BHRARSHELHE
0C - Gl FE NS —REEFZHEMNE & %% (100 nL)
z % = TE 47 (t-Bu0K)(8.6 g, 43.1 mmol) o # 0°C #& 4% 2
INEEIE > A AR ABK (800 L) EHHEZ RS Y - b LR
BRTBAEMAELER - Hrr/FEH#R TG00 nL)k#H 3
& > B LE(100mL) k% o 5 b 2w 5ok s (80 mL)
& ¥ (500 nL) & & & M FiL4 4 383(12.9 g, 17.3
mmol, 62%) °

pEVEH 1 ALEH 22T EEBESE AL

(feotn 1 Bi44 186) - BB EH R ARSI 'H

NMR % MS/FAB # i Brxik |-
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* 1
e 'H NMR(CDCl3, 200 MHz) MS/FAB
¥ R HE4
8 = 6.63(12H, m), 6.81(4H, m), 6.95(2H, m), 7.2(8H, m), .
4 . 514.66 514.24

7.77(4H, m)

6 = 6.63(4H, m), 6.95(2H, m), 7.36(4H, m), 7.49~7.5(8H,

m), 7.74~7.77(12H, m), 7.84~7.88(8H, m) 714.88 | 714.30

5 = 6.63(8H, m), 6.81(2H, m), 6.95(2H, m), 7.2(4H, m),
10 7.36(2H, m), 7.49~7.5(4H, m), 7.74~7.77(8H, m),| 614,78 614.27
7.84~7.88(4H, m)

& = 6.63(10H, m), 6.81(3H, m), 6.95(2H, m), 7.2(6H. m),
20 7.36(1H, m), 7.49~75(2H, m), 7.74~7.77(6H, m),| 564.72 564.26
7.84~7.88(2H, m)

& = 1.35(9H, s), 6.55(2H, m), 6.63(8H, m), 6.81(2H, m),
0 32 6.95~7.01(4H, m), 7.2(4H, m), 7.36(1H, m), 7.49~7.5(2H,| 620.82 620.32
m), 7.74~7.77(6H, m), 7.84~7.88(2H, m)

& = 1.35(9H, s), 2.34(6H, s), 6.36(2H, m), 6.55(2H, m),
65 6.63(8H, m), 6.71(1H, m), 6.81(2H, m), 6.95~7.01(4H, m),| 598.82 598.33
7.2(4H, m), 7.77(4H, m) ‘

8 = 6.63(6H, m), 6.81(1H, m), 6.95~6.98(3H, m), 7.2(2H, ‘
86 m), 7.36~7.38(3H, m), 7.49~7.57(7H, m), 7.74~7.77(8H,| 664.83 664.29
m), 7.84~7.88(4H, m), 8.02~8.07(2H, m)

& = 1.35(9H, s), 6.55(2H, m), 6.63(6H, m), 6.69(4H, m),
125 |6.81(1H, m), 6.95~7.01(4H, m), 7.2(2H, m), 7.41(2H, m).| 722.96 722.37
7.51~7.54(12H, m), 7.77(4H, m)

§ = 1.72(6H, s), 6.58~6.63(7H, m), 6.75~6.81(2H, m),
6.95(2H, m), 7.2(2H, m), 7.28(1H, m), 7.36~7.38(3H, m),
7.49~7.55(5H, m), 7.62(1H, m), 7.74~7.77(8H, m),
7.84~7.88(5H, m)

149 730.94 730.33

& = 1.35(9H, s), 6.55(2H, m), 6.63(6H, m), 6.81(1H, m),
170 16.95~7.01(4H, m), 7.2(2H, m), 7.36(2H, m), 7.49~7.5(4H,| 670.88 670.33
(3 m), 7.74~7.77(8H, m), 7.84~7.88(4H, m)

6 = 1.72(6H, s), 6.58~6.63(7H, m), 6.75~6.81(2H, m),
6.95(2H, m), 7.2(2H, m), 7.28(1H, m), 7.36~7.38(3H, m),

R 7.49~7.55(5H, m), 7.62(1H, m), 7.74~7.77(8H, m), 78084 78033
7.84~7.88(5H, m) '
6 = 1.35(9H, s), 2.34(6H, s), 6.36(2H, m), 6.55(2H, m),

203 6.63(6H, m), 6.71(1H, m), 6.81(1H, m), 6.95~7.01(4H, m), 648.88 648.35

7.2(2H, m), 7.36(1H, m), 7.49~7.5(2H, m), 7.74~7.77(6H,
m), 7.84~7.88(2H, m)
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223

5 = 1.72(6H, s), 6.58~6.63(11H, m), 6.75~6.81(5H, m),
6.95(2H, m), 7.2(8H, m), 7.54(1H, m), 7.62(1H, m),
7.71~7.77(3H, m), 7.87(1H, m)

630.82

630.30

234

8 = 1.72(6H, s), 6.58~6.63(9H, m), 6.75~6.81(4H, m),
6.95~6.98(3H, m), 7.2(6H, m), 7.38(1H, m), 7.53~7.62(5H,
m), 7.71~7.77(3H, m), 7.87(1H, m), 8.02~8.07(2H, m)

680.88

680.32

246

5 = 1.35(3H, s), 1.72(6H, s), 6.55~6.63(9H, m),
6.75~6.81(3H, m), 6.95~7.01(4H, m), 7.2(4H, m), 7.36(1H,
m), 7.48~7.54(3H, m), 7.62(1H, m), 7.71~7.77(5H, m),
7.84~7.88(3H, m)

736.98

736.38

2n

& = 1.72(6H, s), 2.34(9H, s), 6.36(2H, m), 6.44(1H, m),
6.55~6.63(9H, m), 6.71~6.81(4H, m), 6.95(2H, m), 7.08(1H,
m), 7.2(4H, m), 7.54(1H, m), 7.62(1H, m), 7.71~7.77(3H,
m), 7.87(1H, m)

672.90

672.35

297

5 = 1.72(6H, s), 6.58~6.63(7TH, m), 6.75~6.81(3H, m),
6.95(2H, m), 7.2(4H, m), 7.36(2H, m), 7.48~7.54(5H, m),
7.62(1H, m), 7.71~7.77(7H, m}, 7.84~7.88(5H, m)

730.94

730.33

307

5 = 1.72(6H, s), 6.58~6.63(9H, m), 6.75~6.81(4H, m),
6.95(2H, m), 7.2(6H, m), 7.36(1H, m), 7.48~7.54(3H, m),
7.62(1H, m), 7.71~7.77(5H, m), 7.84~7.88(3H, m)

680.88 _

680.32

319

5 = 1.35(9H, s), 1.72(6H, s), 6.55~6.63(9H, m),
6.75~6.81(3H, m), 6.95~7.01(4H, m), 7.2(4H, m), 7.36(1H,
m), 7.49~7.54(3H, m), 7.62(1H, m), 7.71~7.77(5H, m),
7.84~7.88(3H, m)

736.98

736.38

352

5 = 1.35(9H, s), 1.72(6H, s), 2.34(6H, s). 6.36(2H, m),
6.55~6.63(9H, m), 6.71~6.81(4H, m), 6.95~7.01(4H, m),
7.2(4H, m), 7.54(1H, m), 7.62(1H, m), 7.71~7.77(3H, m),
7.87(1H, m)

714.98

714.40

367

5 = 1.72(6H, s), 2.34(6H, s), 6.51(4H, m), 6.58~6.63(7H,
m)., 6.75~6.81(3H, m), 6.95~6.98(6H, m), 7.2(4H, m),
7.54(1H, m), 7.62(1H, m), 7.71~7.77(3H, m), 7.87(1H, m)

658.87

658.33

383

& = 1.72(12H, s), 6.58~6.63(10H, m), 6.75~6.81(6H, m),
6.95(2H, m), 7.2(8H, m), 7.54(2H, m), 7.62(2H, m), 7.71(2H,
m), 7.87{2H, m)

746.98

746.37

387

8 = 1.72(12H, s), 2.34(12H, s), 6.51(8H, m), 6.58(2H, m),
6.75(2H, m), 6.95~6.98(10H, m), 7.54(2H, m), 7.62(2H, m),
7.71(2H, m), 7.87(2H, m)

803.08

802.43

397

5 =1.72(12H, s), 2.34(12H, s), 6.36(4H, m), 6.58~6.63(6H,
m). 6.71~6.81(6H, m), 6.95(2H, m), 7.2(4H, m), 7.54(2H,
m), 7.62(2H. m), 7.71(2H, m), 7.87(2H, m)

803.08

802.43

416

5 = 1.72(12H, s), 2.34(6H, s), 6.36(2H, m), 6.58~6.63(6H,
m), 6.71~6.81(5H, m), 6.95(2H, m), 7.2(4H, m), 7.36(1H,
m), 7.49~7.54(4H, m), 7.62(2H, m), 7.71~7.77(4H, m),
7.84~7.88(4H, m)

825.09

824.41

438

5 = 1.72(12H, s), 2.34(9H, s), 6.36(2H, m), 6.44(1H, m),
6.55~6.63(8H, m), 6.71~6.81(5H, m), 6.95(2H, m), 7.08(1H,

m), 7.2(4H, m), 7.54(2H, m), 7.62(2H, m), 7.71(2H, m),

789.06

788.41

126
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7.87(2H, m)

456

6 = 1.35(9H, s), 1.72(18H, s), 6.55~6.63(9H, m),
6.75~6.81(5H, m), 6.95~7.01(4H, m), 7.2(4H, m), 7.28(1H,
m), 7.38(1H, m), 7.54~7.55(3H, m), 7.62(3H, m), 7.71(2H,
m), 7.87(3H, m)

919.24

918.49

459

6 = 1.72(12H, s), 6.58~6.63(6H, m), 6.75~6.81(4H, m),
6.95(2H, m), 7.2(4H, m), 7.36(2H, m), 7.49~7.54(6H, m),
7.62(2H, m), 7.71~7.77(6H, m), 7.84~7.88(6H, m)

B47.10

846.40

468

& = 1.72(24H, s), 6.58~6.63(8H, m), 6.75~6.81(6H, m),
6.95(2H, m), 7.2(4H, m), 7.28(2H, m), 7.38(2H, m),
7.54~7.55(4H, m), 7.62(4H, m), 7.71(2H, m), 7.87(4H, m)

970.30

969.49

481

6 =1.35(18H, s), 1.72(12H, s), 6.55~6.58(6H, m), 6.75(2H,
m), 6.95~7.01(8H, m), 7.38(2H, m), 7.53~7.62(10H, m),
7.71(2H, m), 7.87(2H, m), 8.02~8.07(4H, m)

959,31

958.52

498

& =1.35(18H, s), 1.72(12H, s), 2.12(6H, s), 6.51~6.58(8H,
m), 6.69~6.75(4H, m), 6.95~7.01(8H, m), 7.15(2H, m),
7.54(2H, m), 7.62(2H, m), 7.71(2H, m), 7.87(2H, m)

887.24

886.52

507

8 = 6.63(8H, m), 6.69(4H, m), 6.81(4H, m), 6.95(2H, m),
7.2(8H, m), 7.54~7.56(8H, m), 7.64(4H, m)

666.85

666.30

516

6 = 234(12H, s), 6.51(8H, m), 6.69(4H, m),
6.95~6.98(10H, m), 7.54~7.56(8H, m), 7.64(4H, m)

722.96

722.37

532

& = 1.35(9H, s), 6.55(2H, m), 6.63{6H, m), 6.69(4H, m),
6.81(3H, m), 6.95~7.01(4H, m), 7.2(6H, m), 7.54~7.56(8H,
m), 7.64(4H, m)

722.96

722.37

568

& = 1.72(6H, s), 2.12(3H, s), 6.51(1H, m), 6.58~6.63(5H,
m), 6.69~6.81(8H, m), 6.95~7.01(3H, m), 7.15~7.2(5H, m),
7.28(1H, m), 7.38(1H, m), 7.54~7.56(9H, m), 7.62~7.64(5H,
m), 7.87(1H, m)

797.04

796.38

574

& =6.63(4H, m), 6.69(4H, m), 6.81(2H, m), 6.95~6.98(4H,
m), 7.2(4H, m), 7.38(2H, m), 7.53~7.57(14H, m), 7.64(4H,
m), 8.02~8.07(4H, m)

766.97

766.33

594

& = 1.72(12H, s), 6.58(2H, m), 6.69~6.75(6H, m),
6.95~6.98(4H, m), 7.28(2H, m), 7.38(4H, m),
7.53~7.64(22H, m), 7.87(2H, m), 8.02~8.07(4H, m)

999.29

998.46

624

& = 1.35(18H, s), 1.72(12H, s), 6.55~6.58(6H, m),
6.69~6.75(6H, m), 6.95~7.01(6H, m), 7.28(2H, m), 7.38(2H,
m), 7.54~7.56(10H, m), 7.62~7.64(6H, m), 7.87(2H, m)

1011.38

1010.55

Q 627

= 6.63(10H, m), 6.69(2H, m), 6.81(4H, m), 6.95(2H, m),
7.2(8H, m), 7.54~7.56(4H, m), 7.64(2H, m), 7.77(2H, m)

590.75

590.27

658

8 = 6.63(6H, m), 6.69(2H, m), 6.81(4H, m), 6.95(2H, m),

m), 7.74~7.77(4H, m), 7.84~7.88(2H, m)

7.2(4H, m), 7.36~7.39(3H, m), 7.49~7.56(6H, m), 7.84(2H,|.

665.82

665.28

683

6 = 1.35(9H, s), 2.34(3H, s), 6.44(1H, m), 6.55~6.63(10H,
m), 6.69(2H, m), 6.81(2H, m), 6.95~7.01(4H, m), 7.08(1H,
m), 7.2(4H, m), 7.54~7.56(4H, m), 7.64(2H, m), 7.77(2H, m)

660.89

660.35

707

8 = 1.35(18H, s), 6.55(4H, m), 6.63(6H, m), 6.69(2H, m),

702.97

702.40

127
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6.81(2H, m), 6.95~7.01(6H, m), 7.2(4H, m), 7.54~7.56(4H,
m), 7.64(2H, m), 7.77(2H, m)

8 = 1.35(9H, s), 6.55(2H, m), 6.63(6H, m), 6.69(2H, m),
6.81(2H, m), 6.95~7.01(4H, m), 7.2(4H, m), 7.36(1H, m),

T28 | ae-7s6(EH, m). T.64(H, m). 7.74~777(aH, m),| 89692 | 09635
7.84~7.88(2H, m)
& = 1.72(6H. s), 2.12(3H, ), 6.51(1H, m), 6.58~6.63(7H,

15 |, 6.69~6.81(6H, m), 6.95~7.01(8H. m), 715~7.2(6H, M) 75004 | 720,35

7.28(1H, m), 7.38(1H, m), 7.54~7.56(5H, m), 7.62~7.64(3H,
m), 7.77(2H, m), 7.87(1H, m)

& = 2.34(12H, s), 6.36(4H, m), 6.63(2H, m), 6.69~6.71(4H,
780 |m), 6.95~6.98(4H, m), 7.38(2H, m), 7.58~7.57(10H, m),| 746.98 | 746.37
7.64(2H, m), 7.77(2H, m), 8.02~8.07(4H, m)

& = 1.35(18H, s), 2.34(6H, s), 6.51~6.55(8H, m), 6.63(2H,
784 |m), 6.69(2H, m), 6.95~7.01(10H, m), 7.54~7.56(4H, m),| 731.02 | 730.43
7.64(2H, m), 7.77(2H, m)

& = 6.63(6H, m), 6.69(2H, m), 6.81(2H, m), 6.95(2H, m),
788  |7.02(2H. m), 7.2(4H, m), 7.54~7.56(4H, m), 7.64(2H, m),| 839.03 | 838.33
7.71~7.88(16H, m), 8.12(2H, m)

(Eap] EHHLEEzH (AT I 80 £2E%
z BFIEREEZHHE)

Yh BRARBTAKAFAURZALTH > AR - B R &
43X 5w OLED B 2 %38 A4k 1(& Samsung Corning o
wYmRE B zE AT [T0 F B (O Q/CH2 > AFNE
SR B

sk B ITOARERAAZABMAHEEZEIRR
pEe 8 4,4 4 N N-(2-FK)-FXEEE =X

BT:(Z—TNATA)(?A%?F%&U‘F?&%)%Eﬁ’:‘%zEﬁﬁ#ﬁ%ﬁ:
# 82 /%E(cell) ¥4 > BHEETRFZBEANEFE 10° &
(torr) « 4 > HR L Ek TR AEHE 2- TNATA - #& M
A ITOAREHREES 60 nn X EREANRE 3 -

28 NN -#(a-%5)-NN R K44 -
S OPB) (&Ml FAFARAZEERBAKEE
2 B —EY o B ERNES PR AN ZERE
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AERENRRERABKBH L ATFTHEFARE
O b wAESBAR 5 BILAH B-35(L & e T 7 )48
%i%#ﬂﬁﬁA%ﬁ*fﬁ%ﬁ?iz*¢i¢’i%
ot 223(80 EEY<SEX 4 E <100 EB%; 0 EBH< K
X4 F<20 FF% MALEIRAGE=100 EB%) A%
BEAAAS —NET - RARREEEREHE > B0
RHEREWR LAV AREABRESL 30 nn BHB%EE A 2
E5EBU(RERHHAALE)ZEHHAR S -

H-33 144 223

HE  ABALHEL@-A %) (IIDAIQ(RE
WMl TR TIAMREES 202 EFEHE 6- KE B
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EA 1 mME2mXEFEAR T Mk BERS—
T RMMAHEERANAREKES 150 zseBiml EmHY
i#% # OLED -

Liq

%18 OLED T & e s s R E S £ 107 torr BATH
TR EMmMML -

(e fl] EHBFALEB2HB (BRI N B0 EEhX
B EXEEZBEE)

RBEERB Z FoEE % OLED £ 8 BT HKibe
993(0 € BU< EXLE<80 £8%: 20 EEUX<RASTE
<100§§%,ﬁ|§5\’°‘g+)§\"&”‘ =100 E €% A EH B -
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Bz prBitbhzERp s FaRlez OLED X
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* 2
B E
e | M e BRE | cd) |,
MR poan | B RA L (EED 000
& 2 & ¥
1| H-33 293 | 86 | 14 3.0 7.9 (0.153, 0. 183)
o 2] H33 9223 | 9 | 5 3.0 8.3 | (0.153,0.179)
5 3| 148 | 307 | 86 | 14 3.0 8.2 (0.152, 0.169)
#1 4| H-148 307 95 5 3.0 8.7 (0. 150, 0. 165)
5| H-221 | 383 | 86 | 14 3.0 10.7 (0. 165, 0.197)
6| H-221 | 383 | 95 | 5 3.0 10. 9 (0. 164, 0. 190)
| 1| H-33 223 | 79 | 21 3.0 6.8 (0. 154, 0.192)
w2 148 | 307 | 79 | 21 3.0 7.0 (0.152, 0. 176)
#[3 | 221 | 383 | 79 | 21 3.0 8.7 (0.167, 0. 213)
O
BR2FTR > Sitbk&s 1 2 32 % B(Lak | \»n
%éé%z%ﬁ%ﬂ@%z%%ﬁ%%%mww$%%z
EHHEREE(LEER R 80 FEYR RN 100 €EE%=
EAMEREBEZBRBHILEBEAR FE%HE R RN 20
EENXEAARACEBBBCLO IR A ER B L
ZHEIAKEREEE

O HACBTLERAGN T LB TG - 23R T KLE K

ZHREER TR TERABBAMTIZEANRBFR T2
ARANBE I HARBTEAEBEH X R m i 2 8Kk .

S TEAHSEHRESTHEAIMH AL AE
ﬁ@ﬁi&ﬁﬁ$¢$$%%m§z£$%%°Hk’ﬁ
EBRABTAEERZRA ML ERABRTRNEZ B A8
AABTZHEHTHAEBETRG  RABTNELOE
ENEMTFEANGEE AR E 2 A AR E -
[BXHERHA]
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= RXEARFE

Provided is an electroluminescent device comprising an organic layer interposed
between an anode and a cathode on a substrate, wherein the organic layer includes an
electroluminescent layer containing one or more dopant compound(s) represented by
Chemical Formula 1, and the dopant compound is a mixture of not less than 80% by
weight and less than 100% by weight of the cis-form and more than 0% by weight and

not more than 20% by weight of the trans-form:

R1\N Ar.
oA R¢
R2 \-_—"NwArz-—N<
Rs (1)
wherein

w~n - represents cis or trans configuration to the double bond.

The electroluminescent device, which includes a mixture of not less than 80% by
weight and less than 100% by weight of a dopant having cis configuration and more
than 0% by weighi and not more than 20% by weight of the dopant having trans con-
figuration, exhibits superior luminous efficiency, good color purity and excellent opera-

tion life.
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t - FHEHE

1.

——ﬁ@i@-%&ybﬁ*ﬁ CHAEEMLBENAGBARSEZ
RMZARRE RF ZABRBOELE MRS HEUL
FRDEATZBRBILEDZITHEAR B uHn
BAEGH AR I N80 ZEESEL A 100 ES%2IER AR
APV EZEVNEFRAN 20 EEUZRA ALY ¢

Ry

N—Ar. 1
R2/ R4

Rs (1)

Hf  WWETHEHZBEAXRA AL
Ari 82 Ar: B L &2~ (C6-C60) M A% R R4 H — 18 %
2MEEAN-0RS28EF2(C5-Co0) 14 3%
RxéRM&i%ﬁ:ﬂ‘@%‘(CI—CGO)%_)&;%CG—CGO)
FE LA —BRSEEANORSZ#EF2(C3-C60)
T A N-BHE - BRAN-BHE - 44 —1ER %18
FANORSZ#EF2OER6E 2% A(C3-C60)

B~ = (C1-Co0 A&k -~ =(C1-C60) %

(C6-C60) > H otk ~ = (C6-CO0)$ A & ~ 204
~(CT-C60) 8 2E ke 2 ~ (C2-C60) 4% % ~ (C2-C60) % % -

FEER=(C1-C60) % B R =(C6-C60) 3% %

BRE ~ (C1-C60)x &4 ~ (C1-C60) =& ~ (C6-C60)
#

(C1-CO0 A s & ~ (C6-CO0)X A & - % £ - A& &
A KERERTLEALEHAFAAGEALOEL
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(C3-C60) 4% . & 3 (C3-CO0) 1 45 K 42 & 2 48 B R AR
A O UBAERE - RERASEIFTER S UK
Ari AT Z S A RFRFTE > UARERZ

o
%
S
e
#
5
ss
o
¥R
o
.
\I
5-?
"
-
o

AZABATR—SE—BXSMEL T AE R
Mz R ATA: A @%@ (C1-C60)m % ~(C1-c60) O
g - (C6-C60)% % ~ 4% & & 4% (C6-C60) 3% KB
£ 2 (C3-C60)s % & ~ N-Bok &k - Ak N-Bn A -
KBRS EEAN-0RSZHBEFZ5AR6ER
g A~ (C3-C60)E i ~ = (CL-CO0mARIRE ~ =
<c1—cso>¢,—zg<cs—cso> Aoy A~ = (C6-C60) % %2
g ko~ A A - (CT-C60) & E & ~ (C2-CB0)% &
(C2-CO0)H & ~ F& ~ ofot & ~ F = (C1-CO0) 5 2 B
% % = (C6-C60)% + (C1-C60) .

(C1-CB0) sk % ~ (C6-CB0) 3 & & ~ (C6-C60) ¥ ALk
(C1-C60) i a A & & ~ (C1-C60)s A % % ~ (C6-C60)
s hpt A HAREL-

0 WU HAAGEE | AXEHEAEE AT 2T
FARETE—FaE—RKsHRLEXQ2)HRLEX
(D&AFZEBMBILEH
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62 K (2) |
(Ary1)a-X-(Ars2)p (2)
£ X (3)

(Ar13)c-Y-(Ar14)q (3)

£+ 0 X & ®(C6-C60) M % & % (C4-C60) f# 2 2%
% |
YR E A
Arn 2 Aru B 3 &R & ((31 -C60) % & ~ (C1-C60)
O mas &% (C4CO0%ER - (C5-CO0ELE A %
(C6-C60) 3 &
AT EAruz 3% E B A S ARBT AT
FE—BKSEEE T A KR 2 B A R
%ﬁﬁx%ﬁ~4@mﬂ@x ARCAERRLGH B ER
REZ(C1-C60) & -~ (C1-C60) & & -~ (C3-C60) B ¥z
A-BEF-RE=(CI-Co0)mAmm i« =(CI-C60)
A& (C6-C60)x A=z £ B = (C6-C60)3 A =iz & pr
B AEa 2 B A2 (C6-C60)3% A & (C4-C60) 2%
%:éz\ﬁ;&mé\ﬁééx%:Exﬁ%z(CI—CGM%J;b(CI—CGO)
BAK -~ (C3-CO0)EI sk ~ & ~ 4 - =(C1-C60)
AR IRE = (C1-C60) £ (C6-C60) X £ i A R =
(CG—CBO)%&E&%J_ ; A
a~brcRABFILAT] £ 4 2 8P o
3. WYHEAKREL | A2 EHHALE L4 An s
Ar: B I E B F 5448 -
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AN-BEHhA - 42F—BERFZEEAEN-ORSZHRET
5Bk 6 BaBErA - (C3-C60)EKA - =(C1-C60)

BB B e A ;(CI—CGO)JCJ"@%(CG—CGO)* Ewmik - =

(C6-CB0)% A mir i~ 2Bk i - (CT-CO0)&EE I A ~

(C2-C60) M #& ~ (C2-C60)H & ~ R A~k K~ B R =
(C1-CB0) e % B & - B % = (C6-C60) 35 & px &~ (C1-C60)
w8 & ~ (C1-C60) i 4 ~ (C6-C60) 3 A & - (C6-C60)
sk~ (C1-Co0)ma sz A~ (C1-CO0OmARHE
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(C6-CO0) 5 A A& ~ #E ~ Ak -

WP FEHNEERL 1 B2THFALEE £ P R ZE
ReFILExT~aE~8F(Cl-C60)k % & (C1-C60) i

SR —EXFEBMEAN-ORSZHRFZ58x6E3
IEHRE - (C3-C60)BE A~ = (C1-C60) 1% X & 1%
—‘—(Cl—CGO)*fE:Es(CG-CGO)%%EF%E‘E(CG—CGO)%%
AR A~ (CT-Co0) B A~ 54~ (C1-C60)
b A A~ (C1-C60) e a & ~ (C6-C60) 5% A % ~ (C6-C60)
&k ~ (C1-C60) %% # &~ (C1-C60) % & 5 & ~
(C6-C60)s % & - A - AHARKREBRE > FRER
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