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LFS(EM) 2 15 = 250 S2ES 238 & i

DG EM) S 52E 9 EHEES ¥3elal, 32E7 a4 sgE
s

o
5!
ol

Fshe A9 5 Ak

TrE E4=Z Zledokel ¢zl Al AsE AT flo] AL&F ¢ vk, & £, DPEPO(Bis[2-
(diphenylphosphino)phenyl] ether oxide), CBP(4,4'-Bis(carbazol-9-yl)biphenyl), mCP(1,3-Bis(carbazol-9-
yl)benzene), PPF (2,8-Bis(diphenylphosphoryl)dibenzolb,d]furan), TcTa(4,4',4''-Tris(carbazol-9-yl)-
triphenylamine) 2 TPBi(1,3,5-tris(N-phenylbenzimidazole-2-yl)benzene) & A% 3sUES E3tsl= AL
T Aok owk, ool Y3t IdAHHE= AL ofyH, & 59|, Algs(tris(8-hydroxyquinolino)aluminum),

CBP(4,4'-bis(N-carbazolyl)-1,1'-biphenyl), PVK(poly(n-vinylcabazole), ADN(9,10-di (naphthalene-2-
yl)anthracene), TCTA(4,4',4"''-Tris(carbazol-9-yl)-triphenylamine), TPBi(1,3,5-tris(N-
phenylbenzimidazole-2-yl)benzene), TBADN(3-tert-butyl-9,10-di (naphth-2-y1)anthracene),
DSA(distyrylarylene), CDBP(4,4" -bis(9-carbazolyl)-2,2" -dimethyl-biphenyl), MADN(2-Methy1-9, 10—
bis(naphthalen-2-yl)anthracene), DPEPO(bis[2-(diphenylphosphino)phenyl]ether oxide), CP1(Hexaphenyl
cyclotriphosphazene), UGH2 (1,4-Bis(triphenylsilyl)benzene), DPSi0O; (Hexaphenylcyclotrisiloxane),

DPSi0; (Octaphenylcyclotetra siloxane), PPF(2,8-Bis(diphenylphosphoryl)dibenzofuran), BCPDS(Bis(3-

chloro—2-hydroxypropyl)disulfide), POPCPA((4-{1-[4-(diphenylphosphoryl)phenyl]cyclohexyl }phenyl)bis(4-
methylphenyl)amine) & Z2E ARZ AL 4 .

& 59, TFIF(EM)S =HERZ TPD(N,N,N' ,N'-tetraphenyl-pyrene-1,6-diamine), BCzVBi(4,4'-Bis(2-(9-
ethyl-9H-carbazol-3-yl)vinyl)-1,1'-biphenyl; 4,4'-Bis(9-ethyl-3-carbazovinylene)-1,1'-biphenyl),
ACRSA(10-pheny1-10H, 10" H-spirolacridine-9,9" —anthracene]-10" -one), 4CzPN(3,4,5,6-Tetra—9H-
carbazol-9-y1-1,2-benzenedicarbonitrile), 4CzIPN(2,4,5,6-Tetra-9H-carbazol-9-yl-isophthalonitrile),
DMAC-DPS(Bis[4-9,9-dimethyl-9,10-dihydroacridine)phenyl]solfone), = PSZ-TRZ(2-phenoxazine—4,6-
diphenyl-1,3,5-triazine) & A% & ¢ g 4 Auy. T3k, TFZ(MEL)S 5A 2] =HE A=,
2EE FE=A(dE £, 1, 4-bis[2-(3-N-ethylcarbazoryl)vinyl]benzene(BCzVB), 4-(di-p-tolylamino)-4" -
[(di-p-tolylamino)styryl]stilbene(DPAVB), N-(4-((E)-2-(6-((E)-4-(diphenylamino)styryl)naphthalen-2-
yl)vinyl)phenyl)-N-phenylbenzenamine(N-BDAVBi), #H=E# = I FE=A(JE B9, 2, 5, 8, 11-Tetra-t-
butylperylene(TBP)), el 2 7 FZAH(dZS S59], 1, 1-dipyrene, 1, 4-dipyrenylbenzene, 1, 4-Bis(N, N-
Diphenylamino)pyrene) ¢ 2,5,8,11-Tetra—t-butylperylene(TBP)) 5< o X33t 4 Qit}.

LFS(EML) 2 BA S Egsts A 235d 5 vk EFSEN)S 8 23S Aksks 33 2Esd
2= 5

= 2
T Aok TFFEN) 2 A FF 2FS Weke Ad FF AL 5 o
AR F QAER)S HFF(EM) ol Algdnt. dx +F 99 ER) S, 4

(ETL) ¥ Az} FYS(EIL) T Ho% stuE X33 = o), o] A== 3

>
of
ofj

T AAF(HBL), A
o

dE 59, A F£4 JAER S A& FAS(EIL) Ee= AR F55EILY ddF9 +x2&5 7MHd &%
AL, A =9 BHY Ax £F BEHAZ o)Fo ©dF F2E UM £ o, EI, HAA $£F JAET
R, HF9 AZ g EHZ o|Foz ©dFe FxE Z7Y, HAIF(EM)ZRE A2 A5 AA 5
F3(ETL) /A2 =4S (EIL), A¥ AAZHBL) /AR F+5F(EIL) /AR FYZF(EIL) +2E 7H F oy, o
of BAEE AL ofyt. A £=F JA(ER)Y FAE dF £°, 9 1000A WA <F 150049 AL =
ATt

Az F5 dAER)S, AE 2, 29 I8y, A2EW, LBY (Langmuir-Blodgett), A=A ZAEW
ol =AY o)A AHAMH(Laser Induced Thermal Imaging, LITI) 53 #-& thokst WhHS o] 838l 3
d4d & Tt

A% 5 GAER ] AR FEFELS LT 39, A% 75 9

[e=]

-
AL F Q. ok, oo dAEE AL oYM, A FF dHL dE Bof, Alg(Tris(8-
hydroxyquinolinato)aluminum), 1,3,5-tri[(3-pyridyl)-phen-3-yl ]benzene, 2,4,6-tris(3'-(pyridin-3-
yl)biphenyl-3-y1)-1,3,5-triazine, 2-(4-(N-phenylbenzoimidazolyl-1-ylphenyl)-9,10-dinaphthylanthracene,

_55_



[0127]

[0128]

[0129]

[0130]

[0131]

[0132]

[0133]

[0134]

[0135]

[0136]

SIHS3S 10-2019-0121418

TPBi(1,3,5-Tri(1-phenyl-1H-benzo[d]imidazol-2-y1)phenyl), BCP(2,9-Dimethyl-4,7-diphenyl-1,10-
phenanthroline), Bphen(4,7-Diphenyl-1, 10-phenanthroline), TAZ(3-(4-Biphenylyl)-4-phenyl-5-tert-
butylphenyl-1,2,4-triazole), NTAZ(4-(Naphthalen-1-yl)-3,5-diphenyl-4l-1,2,4-triazole), tBu-PBD(2-(4-
Biphenylyl)-5-(4-tert-butylphenyl)-1,3,4-oxadiazole), BAlq(Bis(2-methyl-8-quinolinolato-N1,08)-(1,1'~
Biphenyl-4-olato)aluminum),  Bebqs(berylliumbis(benzoquinolin-10-olate),  ADN(9,10-di(naphthalene-2-

vl)anthracene) % °]E9 E3ES st Ad 4 o, AA F5F(EL)EY FA= 9 100A A <F
1000A, & &9 < 150A WX oF 500AY F Utt. A& =5 (EILEL FA7F A& vkep 22 HAE
k=

WEG A5, ADA TE AL 3% glol WEAGE 4R A% £5 542 9 F Ak

RE [}

Azk aE G9ER)el da FASEIDSe 23S 49, A4 % d9EWR)L LiF, LiQ(Lithium
quinolate), Li,0, BaO, NaCl, CsF, Ybo} & tebd= =<, = RbCI, RbIg} 3
&

= 4 9o} o] IWAEE= A EA43 AAAo $7] #+£4d
(organo metal salt)o] =%% =3 OS% olyx] W= 7Y(energy band gap)®]
EF 4eV o]de] Edo]l @ 4 o, FAHLE odE E9, 7 de 7% oA EH o E(metal acetate),
=4 WZxoo]E(metal benzoate), H< Ol EoFAE| O] E(metal acetoacetate), a4 oMAdolMEY ol E
(metal acetylacetonate) X FZ AHol#|o]E(stearate)E T = drd. dAxF FUS(EIL)EY FAE
°F 1A WA °F 100A, °F 3A WA °oF 90AY 5 Stk A FUFEILES FA7F A= viot 2 W s
T Ag-, A FE AY e flo] RS AR WA Y EAS

T

>4

A2 8 GG ER)S $A AFe vke} o], AT AAFTHBL)S 23T F Uk, A3 AAFT(HBL)S <&
£, TSPO1(diphenylphosphine oxide-4(triphenylsilyl)phenyl), BCP(2,9-dimethyl-4,7-diphenyl-1,10-
phenanthroline) % Bphen(4,7-diphenyl-1,10-phenanthroline) % Zolx= 3slUES ¥ 4= glor}, ol 3
He Qe o,

0

T GHER) o AFHAY. A2 AF(EL2)S 35 A5 & 55Y 5 Jdvh. A2 A
=(EL2)S 343 x*%, R A5 e SRAME dSd S dvk A2 AS(EL2) 7 FHE A5 A, A2
A5(EL2)S Y 5% AgE, dF %01 ITOCindium tin oxide), IZO(indium zinc oxide), ZnO(zinc
oxide), ITZO(indium tin zinc oxide) & o]Fojd 4 3},

<, A2 A=(EL2)S Ag, Mg, Cu, Al, Pt, Pd, Au, Ni,
Nd, Ir, Cr, Li, Ca, LiF/Ca, LiF/AlL, Mo, Ti T o5& Egals agEoly EFE(AE S0, Agsl Ngo
23dE)S ¥ $ Uy, e A BEEAE g4y wkalbgboly wkEdel 9 [T0(indium tin oxide),
170(indium zinc oxide), ZnO(zinc oxide), ITZO(indium tin zinc oxide) T2 FAH Fr =dTS ¥3s}
= 55 I 7Y F ).
A= gk ont, xﬂz @%(ELZ)% Rz A=y Ad49 5 vk, A2 A5(EL)7F B A5 dAEw
A2 A=(EL2)Y AFdE 7a A1E & At

A2 ASEL2)0] WERY AT wme A A3 A
o]
%

)

71 AA EF A0 A, Al AS(ELD I A2 A5 (EL2)ell zh2F M gkel l7bgol whet Al A= (ELD) o=
FH #9498 de(hole) e % AHRES AA TFS(EM) &= olFsar, A2 A=(EL2)Z5E Fid
A7y A 5 9ER)S AA TFSEN ez ojedvt. daket Fae FS(EML) A Adgste] of
712 (exciton) & A8, 7|27 7] el A mie GEjE "ojxwA gt €,

Wyl o Aaldel wE 7] A4 2Y 2410E FHx FFES WPE ALD EFPoA Rkl
)

woagel o Aalds 47 seta 1w EAEE $A2 SERe ATt a4 S¥Be 47 44 9
ael Anz B89 5 Aot

2oyl o Axdel we dAs HaEel g TA4 A9 Axd el TAW o, AFIES @)
% S0, ¥ wwel o Axelo] we FAL FFEL Y] FHEF 10 BAY FFEES F A9HE o
sl & gk,

B ool o Aded] e FAL FFES AFF oUA 29 L AFZ AUA F9) Aolvt 0.2 ¢V olakal
AQ & Qov, Avdoz 4 B4 Ad FY§ AE B Jbssh B owyel 9 ANde] e FAx
SRS 471 WA W 248 ART AeH0]l 58 Pl slold & gl



[0137]

[0138]

[0139]

[0140]

[0141]

[0142]

[0143]

[0145]
[0146]

[0147]

[0149]
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2 o] o Ao mE AL FFES JHEEY] 2¥, 3 B 7TH F Aol shte] wHdr] e hkE
7] 59 AFIE VN ol 7H o=, HMOZE A8k 7hikE7] 9] v A} (delocalization) o= HOMO <F
A3} (stabilization) ¥+ EF7F vk, o]&2 <8, HOMO oA #9171 stolA Al Hol, 453 oux] +#9 2
Asd dyAl £9 AFol(Eq) S7H Aulg Ak, A5 duA 985 =9 7 do. 453 odyA
T917F ol wel, g gge A AER FZE(Blue Shift)¥ L, YubAQl FhulEd vlE) oS A%
or FzEHO] HA A &g AA FF Tl FEEixIvk. ol FukETS 3 B 6Wel A Fxrt A
A ADR wg wgo] HZE(Red Shift)¥ = &¥e} injgL)

Tgh, 2 odel o Axjdo Lﬂre AL FFES AR FAAJ] Tt X&7)7F AAFe RN 2 W |
AgNazrt St £2k9 lEo] AAHE 2% 7 ¢ Ank. ki or 4 @4 Ad FF A5,
CT(charge-transfer_ &3 54 ’é Oﬂﬂi geometry2] CTolA 1o &= 4o F3to] o] A HF =

Qg whgol Hlgle] T X AHEHS zhe= Ha e Wgs moly] o, gy 8
e AL FHFES JHETIY 2¥, 3 B 7TH T Aox s 1] o] X377F fXAF e
rotation inhibitor H&-& Fa3tol] we} CT Lagof 3 =

Rom, o] Qg WP wxES Ed F A "k S, & o] A AA e mE Fdi FE-2 HOM07H
A8 7MkE AA ] rotation inhibitorE o @g W

shift) A= A + ot

olat, TAARL el B v s F3f

S w71 AR Al Extein, 2 2re] RSfE ofdl A E= AL ofyth

(g )

gl o Aol mE dEA e dE 501, dhrieh Zol 4T & Aok vk, de) o A
Al w2 g shehEe] @ el ofel A= AL oby

S O :.,,\@

2,7-diphenyl-9H-carbazole (leq), 2-(2-fluorophenyl)-4,6-diphenyl-1,3,5-triazine (leq), KsPOs (2eq)Z
DMFell =<l % 160%ol A 12A13F wksgivt. W2k 3 NaCl & 9d FojA Rk3-& FTAAT
. AdE HAES AE H o4 2AE FHFY DR FE3% &, MgS0,= A=

o}, dojd §71%E Column chromatography(MC/Hex) &2 AAste] 33HE 42 55190, (58 ¢ 55%)

=

C45H30N4 : M+1 626.74

2. 8= 229 94
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[0150]

[0151]

[0152]

[0153]

[0155]

[0156]

[0157]
[0158]

[0159]

[0161]

ool o AAde mE 35HE 225 dF 59 719k el 4% & ).

e

O o0

F b= & NP

SEpgV QO
Sl R

22

Z L
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3}eE 49 AT A3 wH o7 2 7-diphenyl-9H-carbazole (leq) WAl 2-phenyl-9H-carbazole (2eq)E A}
£3}31, 2-(2-fluorophenyl)-4,6-diphenyl-1,3,5-triazine (leq) WAl 2-(3,5-difluorophenyl)-4,6-diphenyl-

1,3,5-triazine (leq)& AH&3t 3= 225 A, (& & 63%)

C57H37N5: M+1 791.93

o

= 239 A

e

el A Ao mE sehE

=

L
Y, |

232 A5 5o 7)ok o] AT 5 ot

23
3letE 229 Ay HAS W o F 2-phenyl-9H-carbazole W4l 2,7-diphenyl-9H-carbazole & AF&3}e] 3}
& 238 A, (5 58%)

C69H45N5 : M+1 944.12

4. 3heh=E 249 4

_58_
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[0163]
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[0168]

[0169]
[0170]

[0171]

[0173]

[0174]

[0175]

[0177]
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ool o A4 mE SRHE 245 o & Eol s7]9 2ol AT ¢ .
H F Q NN

24
5letE 229 AT TLU3 W O R 2-phenyl-9H-carbazole W4l 2,6-diphenyl-9H-carbazole & Al&3te] 3}
FE 245 A (FE 1 40%)

C69H45N5 @ M+1 944.11

5. Q%L% 29/] -51—)\4

ool o AAde wE 33 205 dE B9l d719 el §4F & ).

(A 29-19] 94)

2-(3-bromo-5-f luorophenyl)-4,6-diphenyl-1,3,5-triazine (leq), 2-(dibenzol[b,d]thiophen-2-yl1)-4,4,5,5-
tetramethyl-1,3,2-dioxaborolane (leq), Pd(PPh3)4 (5 mol %), K2C03 4.15 g (3eq) = THF/H20 (2:1) &%
oo =9l &, 80TolA 16A1ZF & wwkstgith, g &g Ao WYAAZ F, 3 tdddHE =
33 FE3IQth. o]2HE F53 {7 E vtlgATcER Xt &ulE TEetY dojd IHES A
Y7tAY AertEadgy s B At F344 29-12 AUk, (58 0 80%)

I 0 2 2-(2-fluorophenyl)-4,6-diphenyl-1,3,5-triazine ™Al 1A 29-1& A}
0}04 3‘2}6‘“ 295 ATk (& 1 60%)

C57H36N4S @ M+1 808.98

6. 3FtE 479 4
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[0178]

[0179]
[0180]

[0181]

[0183]

[0184]

[0185]
[0186]

[0187]

[0189]

[0190]

[0191]

[0193]

[0194]

[0195]
[0196]
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ool o AAlee] mE SgE 472 o F 5o s]et o] F4T 4 it

-0 Sane ~ b/\cf

gletsE 229 A FL3 WH O R 2-phenyl-9H-carbazole ™4l 2,7-diphenyl-9H-carbazole & AF&3}aL, 2-
(3,5-difluorophenyl)-4,6-diphenyl-1,3,5-triazine WAl 2,4-bis(2-fluorophenyl)-6-phenyl-1,3,5-triazine
S AHgEte sEE 478 4. (& 0 35%)

C69H45NS @ M+1 944.12

2o A Aol mE sghE 51 dE at7sh ol gAY = vt

- o .
&W?*m Q\é’] ES:'

51-1 51

(SZHA 51-1¢] §H43)

ZZHA 29-19] A3 FLUd W o R 2-(3-bromo-5-fluorophenyl)-4,6-diphenyl-1,3,5-triazine ™2l 2-
chloro—-4-(2-fluorophenyl)-6-phenyl-1,3,5-triazines AF&3te] 744 51-18 A &AT. (& © 55%)

(3}ehE 519 )

SI9HE 49 MY &
43t 33tE 518 ¢

C51H32N4S: M+1 732.88

A3k WhH o &2 2-(2-fluorophenyl)—4,6-diphenyl-1,3,5-triazine ™4l F3+A| 51-1 & A}
Aok, (& 57%)

o
i)

SHL% 72_/] a’]—}ﬂ
¥ el o A we sgHE 72 ol ol dhvsh el AT F Ak,

?

FoSH
)

-,

O [-._.,j O ©/LJ\© @ H O H;JRJ/Q

o o

SHE 49 A3 T3 Wy og 2 7-diphenyl-9H-carbazole WAl 2,7-dimesityl-9H-carbazoleS A}-&3}o]
E 725 AAJY. (& : 52%)
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[0197]

[0199]

[0200]

[0201]

[0202]

[0203]

[0205]

[0206]
[0207]

[0208]

[0210]

[0212]

[0213]
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C51H42N4: M+1 710.90

©
o

r%l—% 83 _/] tﬂ—}\-]

2 ougo) o AAd] BE SHE 832 oF Fol Slsh Lol AT & Uvh

SItE 299 AT FUS W o R 2 7-diphenyl-9H-carbazole Al 2,6-dimesityl-9H-carbazole & A}&3}
o ZHeh= 835 ST (& 145%)

C63H48N4S: M+1 893.14

10. & 879 A

O
DZ
¥

0

479]

akA] A5k WH o2 2 7-diphenyl-9H-carbazole WAl 2,6-diphenyl-9H-carbazole & A}-&3}¢]
875 AT}, (¢

o o

oo oo

=
=
=

=

Aes FAdde= d dAjol, Whg A Ao upgt WAE 4 grf. w3, B dwo] A AA g upE 3}
FES G 7lsEokd dEA v W 92 ARE ol&ste] bt X3UE JHHES FAHE & ATk o
AZAE EYTFoREZHA {7 AA EF Akl AREET] Agek §A4S 7HE 4 vk
A oo A] A BBHE 4, 22, 23, 24, 29, 47, 51, 72, 83 @ 879 NMR ¥ Ex= BA A8E 7] %1
¥} ),
¥ 1
NMR (&) A= QS)
Calulated measured
3}3HE4 (9.05-9.02 (2H, m), 8.68-8.58 (3H, m), 8.43-8.30 (5H, m) 626.75 626.74

8.22-8.16 (2H, m), 8.14-8.10 (1H, m), 8.01-7.85 (7H, m)
7.77-7.61 (10H, m)
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3}3FE2 |8.49-8.40 (6H, m), 8.35-8.28 (6H, m), 8.16-8.07 (5H, m), 7.93-[791.94 791.93
2 7.51 (20H, m)
3}3HE2 [8.64-8.55 (8H, m), 8.40-8.30 (6H, m), 8.22-8.14 (5H, m)7.86-7.99|944.13 944.12
3 (14H, m), 7.59-7.73 (12H, m)
313HE2 (9.01-8.95 (20, m), 8.63-8.55 (6H, m), 8.50-8.40 (6H, m)8.26-8.07|944.13 944 .11
4 (5H, m), 7.86-8.05 (14H, m), 7.59-7.73 (12H, m)
315HE2 (9.15-9.13 (1, m), 8.84-8.69 (5H, m), 8.65-8.55 (3, 808.99 808.98
9 m)8.41-8.35 (4H, m), 8.24-8.18 (4H, m), 8.08-7.77 (13H, m)

7.75-7.60 (6H, m)
3}3HE4 [8.74-8.70 (4H, m), 8.67-8.60 (8H, m), 8.45-8.29 (8H, m)8.21-8.15/944.13 944.12
7 (2H, m), 8.07-7.89 (11H, m), 7.83-7.65 (12H, m)
3}3E5(8.94-8.88 (2H, m), 8.77-8.71 (2H, m), 8.62-8.54 (2H, m) 8.46-|732.89 732.88
1 8.37 (6H, m), 8.10-7.77 (14H, m), 7.63-7.50 (6H, m)
3}3+=7 |8.68-8.65 (1H, m), 8.35-8.23 (7H, m), 8.08-7.94 (4H, m), 7.58-|710.91 710.90
2 7.78 (TH, m), 7.46-7.43(1H, m), 6.99-6.95 (4H, m),

2.19-2.20 (18H, m),

3}3HE8 [9.02-8.90 (3H, m), 8.67-8.50 (5H, m), 8.45-8.36 (2H, m)8.28-8.22|893.15 893.14
3 (4H, m), 8.11-8.03 (3H, m), 7.95 -7.78(5H, m),

7.70-7.62 (4H, m), 6.98-6.99 (4H, m), 2.16-2.08 (18H, m),

3}13HE8 [8.96-8.91 (21, m), 8.75-8.61 (4H, m), 8.55-8.47 (4H, m)8.42-8.32|944.13 944.12
7 (8H, m), 8.10-8.07 (2H, m), 7.77-8.02 (13H, m)

7.56-7.73 (12H, m)

[0214] (222 22 o)

[0215] Arerdl 3R 4, 22, 23, 24, 29, 47, 51, 72, 83 2 87& WFF “HE ABE AFRSI] AA 1 WA 10

4,
o 7] AA TF 2AE AF ).
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