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7v FdZ23, C(Rip) (Riz)-, —C=C(Ry1) (Ryz)~, -N(Ry1)-, -C(=0)-, -P=0(Ry)-, -S0,~, SAltjo}EdHa E= X3}

gAY wA g EgjotEddlol], A7) Ry B Rpw 2 YR g4, (CI-C0)LH, Aok, HolER,
B EFA, (C3-C3NAIZFRLZ, (C3-C30)FEl ZAZR A7, (C3-C30) S 2ol H& (C6-C30)okdeln;

R @ R= ZH2 EgA o2 £ (C3-C30)3EH| 2ol = (C6-C30)o}Ho]ar;

471 Are] AlERY, dHzAERYA, dEzetd R oldi 4] L WA Lo AEREE

= =
dH, FHzotE R ol-HRly, A7) 7o) EgfolE™ Al Ry A R0 H 2ol B of- 2 747t S Ao

2 (C1-cam&Z, gz, Aol, YolER J=FA], (C1-C30)LFA], (C3-C3OAEZ=ZL, (C3-C30)3 el =
AlZF2d7, (C3-C30) a2, ((6-C30)o+d % -P=0(Ri3) (Ry) & o] FoiA o 2RE XMey= sy oo
29 2gd § 903, 47 Ry 2 Ry v 47 58402 (C1-C30)LH, Aok, YolER J|=FEA, (C3-

Cgomai%f’e‘, (C3-C30) FHEAZFZ Y, (C3-C30) & Zold HE= ((6-C30)olHoln, A7 I EAZFEY
dHZolE, HEAZELZA 2 FHEoHAL B, N, 0, S, P(=0), Si @ PEXFE Adgx s} o]ite
oﬂ ﬂi AAE x|

wowgel AR elHzeld, & shtel Fa A Gdad $FE BEHFaRyE fEE 7] GUdm
B, N, 0, S, P(=0), Si @ PERE Aud sh ool sbzaAs ke 3 WX 80 nddAE wie
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WS4

e
[=)

t, terri el sl e =ob- ol

x3e

A AE

z}rﬂ]—

- [e)
- g

g E

o

I
o
s
B

ujp
o

™
o

I

B

[0050]

A7 ol

=i
=

3=

472

P

[0051]

5

=
=

o
ol

[0052]

S
L
R22

ES

[0053]

7] FEOl| A,

yAO

[

A

[0054]

(C3-C30) &l =l

(C3-C3nAIE=2¢4,

@2, Ao,

(C1-C30) ¢4,

27 mgdow Fa,

7] Ry WA Rue
IAERSY,

F

[0055]

(C3-C30)F 2ol = (C6-C30)0}Holt}, ]

[0056]

71&9] F}u}ZE(carbazole) S EA R AAH (rigid) T+

R
WA O Z o] FolA,

=
=

o7

A=}

A 3HI

"

HOMOS} LUMOA}©]

Fo=M,

[e) ks
ue

o tholsdel AU

AlA Blue S0 =2 Shift =

[0057]

g

el
=

9] o =Y (energy gap)

A

5]

T2E ARE A

-
[e]

—_
jo

o))
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[0059]

[0060]
[0061]

[0062]

[0063]

[0064]

[0065]

[0066]

[0067]

[0068]
[0069]

[0070]

[0071]

[0072]

ZIHSd 10-2016-0073914

N—L— Z—L,—N  Si

R R,
[737] s3] 20014,
L 9 Ly 474 53402 9dds, (3-C3nAZ=2¢4d, (C3-C30)alHZAIZ =47, (C3-C30) 3] e o}
g3l =& (06-C30)oFd o] a1;
7 998, -CRi)Ri)-, -C=C(R1)(R2)-, NRi)-, -C(=0)-, -P=0(R;1)-, -S0,-, SAlHo}EHA = 23}
HAY v X gkE EgetEddloln, 7] Ry B Rpe A SHASE 4, (C1-630)¢, Alokw, UelER,
JE==A], (C3-C3NAIE2U7, (C3-C30) el ZA 27, (C3-C30) 3 el 2o} = (C6-C30) ol olm;

014

Ri # RE 47 S5gHo= 4, (C3-C30)3lelZold &= (C6-C30) ol o] at;

d7) Are] AERG, SHEAZEZEY, dHZold 9 ofdn Y] L WA Lo AFELAd, dHEAFE
a4, sezobdd g o, 7] 79 EgjolEHA Ry A RO SElRobd B oofd 2 77t HER o
2 (01302, FRA, Aok, elER, 3=2A], (C1-(30)LFA, ((3-C30) A 2=
NE297, (C3-C30)3El 2ot , (06-C30)eld = -P=0(Ry) Rw) & )57 FoZHE A
2 o AFgE 3, 37 R B Ry & 44 SHHSE (CI-C0O) YA, Alokx, HolEz, 3=F4], (C3-
C3AIE=Y, (C3-C30) el =AIE =Y, (C3-C30)3lel=Zobd ®i= (C6-C30)okHoln, 7] sHzA Sz
7, sl Rold, AHEAZ2LA 2 SHRokde B, N, 0, S, P(=0), Si @ PRRE Aud 3h} o]ike]
=z A2 E3s) ]

2,
B g ol

£ s 2 A HE FEA AP g R fol
AL A 5 dod, vaAeAl o] B84 0w BAHE &
CAE ohlel. o, 3] S sen HAHE FAREA HTES Be Hd BAE A, BAD 2
Ago] Aojat olAHe] Fale] Bbg THo| Jbeatn TAEES Ve & A,

o7 GdAs  (C3-C30)AIF=2LAd, (C3-C30)FHEAZ2SZdA, (C3-C30)3H =}

Ry ® Rps 27 5H402 4, (C3-C30) 3 2ol == (C6-C30)oFH o] ar;
A7 Ly WA Lol AlE22dd4d, eHzZAES2ddd, s zotdal 2 olddly, A7) Ry 2 Rpdl dEHZoE
':/r

2 olg e 747 =y oF ((1-(30)2Z, &27, Alojx, Yo]ER 3JF=2A, (C1-C30)2¢ZA], (C3-C30)A1Z
247, (C3-C30)3HZAZ =2, (C3-C30)8lH =, (C6-C30)eFd 3 -P=0(Ry3) (Ri) = o] Folx Lo =y
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[0073]

[0074]

[0075]
[0076]

[0077]

[0078]

[0079]

ZIHSd 10-2016-0073914

Bl A sht older ¥ Agkd 4 9lal, 7] Ry R Ry = A7 SHHoR (C1-30)24, Aok, u

)

OEZ, B EZA], (C3-C30)A &=L, (C3-C30) el Hl BA| 224, (C3-C30) 3l €| 2o} & =
(C6-C30)otdoln, 47 SHZAE2247, FeHZold, sezAE=2ddd 2 e 2otddle B, N, 0, S,
P(=0), Si ¥ PEHH Aegd 3ty o]de FH=E UAE EEF3. ]
olof], 3 FHF & L 4 IAHAGES THAT] A% FHAAA, s17] s 42 gAY E fYIRNEA SEE
d = Qo o] dAHE= AL oYt
[3}3h2] 4]

7 N X
R1_\ | | /_R2

Ri 2 R 27t mAo®m #d, uxd, vgd, gulld, ¢EL, Jddld(indenyl), EFedd, ddEH,

Edfolddad, WA, ALAY, AetolAd, Vrepd B ERogucdel] Heu: ofgel A F,
HedY, MY, v, otEd, VeEd, HolEd, HolrelEd, o|iHdlEY, o&AEU, SAE
4, SAtlolEd, Eeloldg, HEGAY, EdclEd, HEdEY, Fad, 99, N4, U
9 e AaHs dnzerdeln, 47 ok 0 sHlzelae 42 SyAow (CI-30)LD, (-

C3NAZFRLZ, (C3-C30)3HEAFELZ, (C3-C30)aEl=old, (C6-C30)otH 2 -P=0(R;;) (R E o] Fo]zl
ToRRE MY sy ooz ¢ X3E 4 i, A7) Ry € Ry £ 74 5H™oR (C1-030)2Z, A
olx, UolER  J|E=EA], (C3-C30OAIZFZUZ, (C3-C30)3NE|ZAZ227, (C3-C30)3| 8| 2ol EE= ((6-
C30)o}H o]t} ]

w oo o Axde] e 37 f7nEA
A5 Qe b & Sl SulAl, v

g olo] @EE AL o

fl

R34 R R31 Raq Rz *
Rsz
*
*
' I s R | s G Ra1
T F—J-re T —Fre )
% \e *
* R31 Ry Ra1 Ra
* w Si *
*
s
* Rss R34 Rss R4
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[0080]
[0081]

[0082]

[0083]

[0084]

||?31 .

R £
WL N N s QY
O Q R32 L |
“ N-N N
Rz Ras

\\ R * O\\ Rar x
;;::: P ::j:j Ii P\\[::zii
R3z Ras R4 Rs2

o, o

\\S// .

/
Raq R R31

[77] -2l A,

Ry WA Ry & 44 5¢doz 4, (C1-030)&4,
(C3-C3NA|ZF 2L, (C3-C30)FHZAIZF2YA, (C3-C30)& H 2o},

2

@=l, Aop

A TFomRE AaEEa, A7 Ry 2 Ry © 44 5g¥ oz (C1-030)<L4,

ZIHSd 10-2016-0073914

, B Z=EA], (C1-C30) LA,
(C6-C30) o} @ -P=0(Ry3) (Ri) 2 o] Fo]
Aolw, YJo]ER 3|=ZA], ((3-

CINAZFRLZ, (C3-C30) sl ZAEF2dZ, (C3-C30)F el Zold B (C6-C30)oFH ot} ]

ojuf, 471 -Li-Z-L,-9 AZ7E ZHste] {F7]8mjol gk &3

TRl mE wAe 2 o] 24 9 AE
ATH.
wrg o] o AA|oo] wWE S|l R

HE e ohu,

oxl
po

A 5 glom, olF A
40 AFHELe AT 5
AN HeEd & gov, old @
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L0 ,
p”@j"Q %N%%

@\(NN@ d OID
H CEP 8, @ ap
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@g o0 HUYED

o hBoRe

@\(NN@ d OO
5 CE0 Q0 g
pasarels,
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e
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[0094]
[0095]

[0096]

[0097]

[0098]

[0099]

[0100]

[0101]
[0102]

[0103]

[0104]
[0105]
[0106]

[0107]

[0108]

[0109]

[0110]

[0111]

ZIHSdl 10-2016-0073914

2715 7H = AL7IE 7He=A, =2 3 ZlE 7hA, 2ARE dEzkge] A
ojAls o] Aol dabd 3ol Thestal aMeEE 7h 4 9lal, FUER A U AAEeAlE Eddete] &
=40 54s 7H ¢ dd. F, ol 22

AL FIMEA BYEL 227 AZY W E= ade ALY B 5L Eo] AF FRBL Ax
Zogor, FEEE AZPYOR WS A ohim, vl Az oldelE B4 R8s w3
oatel AzE & AeL

[%47] g8 1, 3825 2 5182 6444,

Are $24, (C3-C30)A1Z22, (C3-C30)FEHZAIZ 2, (C3-C30)sE 2ot = ((6-C30)o)H o) 1;

Ar'e (C3-C30)A 228, (C3-C30) B2 AZ2d A8, (C3-C30)d 8 2ol el L ((6-C30)oFH ello] iL;
How gAdAT (C3-C3NAIFELAA, (C3-C30)3HEAIZFEL A, (C3-C30) 3] H Eo}

Al = (C6-C30)otH #o]ar;

7= 94dZ2g, CRy)Ryp)-, ~C=C(Ry)(Ry2)~, -N(Ry)-, -C(=0)-, -P=0(Ry1)-, -S0,~, SAltjo}ZHa L= X3}

X3 EfotEddiol, 7] Ry ¥ Rpv 4 5HY0R F4, (C1-C30)€Z, Ao, YolE=R,

Al, (C3-C30AE2LZ, (C3-C30)FHZAIZF 2L, (C3-C30) 3 H 2ol = (C6-C30)otHolH;

A,
R
Ju £
oo

Ri @ R ZH2F EgA o2 £ (C3-C30)3|EH| 2ol = (C6-C30)o}Ho]ar;

A7) Are] AEE, AHEAZREL, dEeld W ol A7 L ulA Lo AZRedd, dHmAls
Y}, 47] 29) EfolEUAT} R, WA Ro) lElzold @ ojhe 747} =
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o

g
(C3-
oA=L, (C-C0)slEl=AZR=LdA, (C3-C30)slelZold BEi= (C6-C30)okEolH, 7] sHZAF=Ld

A

=4,
3
=22

=

10-2016-0073914

B e

5

=3
=

1=}

5E Aess s ol
T

ZOH
P=

Fol| =2 5 H(THF) ,

o
=

=i
<]

. HEZ

A

=

=

Shit, gl

0(Ri3) (R 2 o] FAFA
HdHoz2 (C1-C30)LZ, Ao, YolER, 3
[e)

24, (C1-C30)=A], (C3-C30)AZ=<, (€3-C30)3] 8=
P

=

=~
to] vl

o
s ZolE A B, N, 0, S, P(=0), Si

=i
=

2 (C1-C3o)¢4, =4, Aotx, HYolEx, F]
AlEF2g, (C3-C30) & H 2ok, (C6-C30)okd
2, e zold, FHEAZEELHA

[0112]

.11_

[0114]

T

B

it

e ofh,

Aol i AL o,

[0116]

hin

il

2]

el
No

tol & 7= 2okl <A

2]
k)
No

] A}
(e-beam

T

=]
=

=
[<)

H)
=]

S Qe nud TAHe

¥ EH ¥ (sputtering) o]t} A=}

R
.

7174 A3 2= #F(OLED)

7]
evaporation)¥ #Z-2 PVD(physical vapor deposition)

s

Fo AbgE AL o]

o

]

A
L

Pt ol o

o

=
5

[0120]

‘_.&.o

el
No

K

No
Lo

ste o

S

°f ¢

I 2 A2 (solvent process), oA

E

J

il
A3l A8 F(Thermal ly Activated

E
=

AlH = 8t

-
3t

1=

3514
Delayed Fluorescence, TADF)

Ao,

Fo Fom Azd % olth

o~
nn

old, &7l 717 AL AF(OLED) o o]

[sig
=

[0121]
[0123]

PET(polyethylene

o] el &=

:\3-

terephthalate), PEN(polyethylene naphthelate), PP(polyperopylene), PlI(polyimide), PC(polycarbornate),

‘m.o

717 A ak33 42} (OLED) o]

71

[0124]

_25_



10-2016-0073914

5

=

=

H

i
=)

PS(polystylene), POM(polyoxyethlene), AS <A|(acrylonitrile styrene copolymer), ABS <=A](acrylonitrile

)

W
r
o
o
o]

&
wr

A
N

—~

sts

ST
X

TAC(Triacetyl cellulose) 5<%

=]
=

butadiene styrene copolymer)

Zojo}

3Z

=1
=

=
=

2]5]

3Z
=

A1) E] 2.3 ] (PEDT) ,

=

2

2%, T8, ok

o,
), EE[3,4-(E-1,2-1]

J

Rl

W
L

L

L

o=
E]

] o]
LIRSS

A

A

o 7

[0125]

2] HOMO(highest occupied molecular orbital)

=
Ty =4

JJ)

o

AMEY ol E g, AaE

(quinacridone) AlEel F71%&, HA DA (perylene) ABL F7]&, AEZHF+=

&

Adel #7114,

3 ¥ (porphyrine),

-
X

Y
=

K

Mo

o]
A

iy
o

3
~

Wadel 2759, el

T
NPBE ), 2v|m-ololnAlEitE, sdd-oldeluASEE, oA

Aol &% (Tg)7} 70 T ©]

No

71

[0128]

St

o

b, mr} wers

o

& g4o] g

=

&o] £

=

=N

¥

i

k)
o

ol 13gel

M
o
o 2

ol

o

=R

=

-

B x4
3004 9]

A~

1=}

5

Zt:= aromatic3}EE;
100

o
=

[e)

=

=

[<)

[e]
2 Balq, Alg3, Be(bq)2, Zn(BIZ)2,

| A5 gFow
1) A3

A
o

=

[<)

Ao,

Tl

A4

1,

k)
o

=
T

A 3§E; imidazole ring

Z}
=y

Yol A4

°

S 2R o] FojAl
ol %

et
ol eFol xHh,

S

Zn(phq)2, PBD, spiro-PBD, TPBI, T{-6P &3 #Z2 =%

boron3}

ol
w

)

—
o

el
ol
Br
e
P
o
N
il

!

X
o]

o
B

—

™

=

o

Aoz 7] A4S

[0131]

)

=3

A

D

312 A3 H(Thermally Activated Delayed Fluorescence, TADF)& LEHE
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[0133]

[0134]

[0135]

[0136]

[0137]

[0138]
[0139]

[0140]

[0141]

[0142]

[0143]

[0144]

ZIHSd 10-2016-0073914

5-(4-(4,6-diphenyl-1,3,5-triazin-2-yl)phenyl)-10, 10-diphenyl-5, 10-dihydrodibenzo[b,e][1,4]azasiline <]

Az

[1¥+A]] Bis(2-bromophenylamine) ¢ A%

| NH, Sodium tert-butoxide 'I'
szd ba3

Br
N
Br Br Pd(dppfCl
+ Toluene ]
Br

2 AZAZ 500 mL AT 2 vl Zgkado] ZEkAFo 2-bromoaniline (15 g, 0.087 mol) ¥ 1-bromo-2-
iodobenzene (29.6 g, 0.105 mol)< Toluene 200 mL o %1% Sodium tert-butoxide (16.76 g, 0.174 mol),
Pd(dppf)Cl, (12.76 g, 0.017 mol), Pdydbas (7.98 g g, 0.009 mol)<S ¥il 12 Azt g/ wwkslic}. ¥k =
2 % &wE AAskaL, o]l methylene chlorides ©]-&3ste] 33 F&83ltt. F29 #7155 MgS0, & AHE
3] AZAIZL = 3 FAVE o] 8sto] fulE AASIAL, n-Hexane §UlE AMg3le] Ay AZwlEY
2 25l = 18.3 g (58 =64 %) = EAH(colorless oil).

'H-NMR (300 MHz, CDCl;)[ppm] & = 7.64-7.61 (d, 2H), 7.35-7.32 (d, 2H), 7.28-7.22 (t, 2H), 6.91-6.85
(t, 2H), 6.50 (s, 1H).

[2+A]] N,N-bis(2-bromophenyl)-N-(4-methoxybenzyl)amine | A%

Cl |
O—<: :>—/
Br / ©

N NaH

Br
DMF N

Br

A B97] oA, & AZXAIZ 500 mL A 52 89 Z8}2~39] Bis(2-bromophenylamine) (39 g, 119.2
mmol), NaH(3.43 g, 143.1 mol) % DMF 250 ml& Wi A2(25 ClolA 1 Az &<k wwaivt. o] & 1-
(chloromethyl)-4-methoxybenzene(20.54 g, 131.2 mol) & ZH7}sta, A-2oA 14 A7 & sk, wh&
TA F WgE SRS 500 mls Ariete]l MEE uAE o3 ZEeslt. odd 1
chlorided] A&siet § 33] FZaqct. 59 K715 NgS0, & Agste] AxAZ & 372 SE7]|5 9
&oto] &ulE A1718aL, me/hexane = 3:1 SviE ARE-ste] A AmvtEINYR Felste] #3E 46.8 g (5
58 =87% & I,

1H—NMR (300 MHz, DMSO)[ppm] & = 7.64-7.61 (d, 2H), 7.5 (d, 2H), 7.3 (t, 2H), 7.0 (m, 4H), 6.80 (d,
2H), 4.7 (s, 2H), 3.7 (s, 3H).
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[0146]

[0147]

[0148]

[0149]

[0151]

[0152]

[0153]

[0154]

[0155]
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[3¥+A]] 5-(4-methoxybenzyl)-10,10-diphenyl-5,10-dihydrodibenzo[b,e][1,4]azasiline ¢ A%

LT LD
s 50

ZF AZAZ 150 mL A 52 vte Z8k239] 2-bromo-N-(2-bromophenyl )-N-(4-methoxybenzyl )aniline (9.00
g, 20.1 mmol)¥} ether 60 mlS ¥ WHFSIGTCH HHS 225 0 T7F#] W2Zslar, 2.5M n-BuLi/Hex (17.7 mL,
44.2 mmol)E& A7tk HHE 2 < ether 20 mLell &3l st
dichlorodiphenylsilane (5.6 g, 22.1 mmol)< % AZE wEkelgith, W TE F 8WE
AAsEIL, ol dEolAEo]EE o] &3] 33] FE3Tt. H 715 MgSO, & AFEste] A=A $ 3
A Fu7]E o] &3le] &1|E A AL, methylene dichloride/hexane (3/1)&m& A1&3te] AY A=2nED
= Eelste] shghe 7.8 g (5 & = T5%) = AU

'H-NMR (300 MHz, D.O/DMSO)[ppm] & = 7.47-7.36 (m, 12H), 7.34-7.31 (t, 2H), 7.04-7.00 (m, 6H), 6.83-
6.80 (d, 2H), 5.19 (s, 2H), 3.71 (s, 3H).

[4¥+A]] 10,10-diphenyl-5, 10-dihydrodibenzo [b,ell1,4]azasiline & A=

@ ,
0 = 5

2 AxEAZ 150wl AT T vty EF#23dd 5-(4-methoxybenzyl)-10,10-diphenyl-5, 10~

dihydrodibenzolb,ell[1,4]azasiline (37 g, 78.8 mmol)$} DDQ (19.67 g, 86.6 mmol), Toluene 370 mL, H,0 37

nLE T FgaFo Ya 80 TolA 14 AlZF wwRksiodch. ®bS 34 & SulE A AL, o] oldolAH o]

EE o]g3ld 33 FE3U. FE2H F715S MgS0, & AMEstY Ax2AIZ $F 374 SV E o835ty &)

Zﬂ7-]6}_ﬂ hexane/ethyl acetate (7/1) &vll& Al&sle] A3 IZvtEagyz Fste g 7.5 ¢ (&
= 27%) LA},

Jlﬂ il

1
H-NMR (300 MHz, D;O/DMSO)[ppm] & = 9.43 (s, 1H), 7.48-7.32 (m, 14H), 7.10-7.07 (m, 2H), 6.90-6.85 (m,
2H).

[5EHA] 5-(4-(4,6-diphenyl-1,3,5-triazin-2-yl)phenyl)-10, 10-diphenyl-5, 10-
dihydrodibenzol[b,e][1,4]azasiline ¢ A=
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[0156]
[0157]

[0158]

[0159]

[0160]

[0161]

[0162]

[0163]

ZIHSd 10-2016-0073914

=2

=2

N Br + C[E
O =

Pd,(dba)s
Tri-t-buthylphosphine
Na-t-butxide Y N\
N >—<: :)—N Si

Toluene Z—_N

ZF AZAZ 30 nL A 5 vle ZEk~3Fol 2-(4-bromophenyl )-4,6-diphenyl-1,3,5-triazine (0.5 g, 1.29
mmol), 10,10-diphenyl-5,10-dihydrodibenzo[b,e][1,4]azasiline (0.41 g, 1.16 mmol), Na-t-butxide (0.19
g, 1.93 mmol), tris(tertbutyl)phosphine (0.03 g, 0.13 mmol)¥} Pd,(dba); (0.06 g, 8.1 mmol)S EF4l 5

miol §818 F 110 TolA] 12 A7k Wiksled). Whg $4 F & R, FREEES o gate] 38 FFaq
G. F2E R3S NS0, B ABS QXA F AN SN ol8ae sHE AT, N/
Hexane(2/1) §71% AHgste] A% AmrtEdis 2 $este] HFE 0.51 g (58 = 630 Ak,

'H-NMR (300 MHz, CDCl3)[ppm] & = 9.05-9.02 (d, 2H), 8.85-8.82 (d, 4H), 7.69-7.59 (m, 12H), 7.54-7.52
(d, 2H), 7.45-7.38 (m, 6H), 7.24-7.18(t, 2H), 7.01-6.97 (t, 2H), 6.58-6.55 (d, 2H).

PC-NMR (500 MHz, CDCls, &): 171.88. 171.10, 149.70, 147.71, 136.11. 136.02, 135.82, 135.23, 132.69.
131.68, 131.29, 130.41, 129.63, 129.03, 128.73, 127.94, 120.31, 117.52, 116.26

Mass: CysHzoNySi caled. 656.24; found. 656.24

(Al 2)

5-(4-(4,6-diphenyl-1,3,5-triazin-2-yl)bi-phenyl)-10, 10-diphenyl-5, 10-dihydrodibenzo[b,e][1,4]azasiline
o] Az

[1A]] 5-(4-(4,6-diphenyl-1,3,5-triazin-2-yl)bi-phenyl)-10, 10-diphenyl-5, 10—
dihydrodibenzol[b,e][1,4]azasiline ¢ A=
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[0164]
[0165]

[0166]

[0167]

[0168]

[0169]
[0170]

[0171]

[0172]
[0173]
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AR Br | C[E]@
OO 5T

ﬁ?

Toluene

Pdy(dba)s
Tri-t-buthylphosphine N /@
Na-t-butxide Y/
.~ N N Si

2 AN 30 mL A B2 ovtes ZgkAFo]| 2-(4'-bromo-[1,1'-biphenyl]-4-y1)-4,6-diphenyl-1,3,5-
triazine (0.5 g, 1.08 mmol), 10,10-diphenyl-5,10-dihydrodibenzol[b,el[1,4]azasiline (0.34 g, 0.97
mmol), Na-t-butxide (0.16 g, 1.61 mmol), tris(tertbutyl)phosphine (0.02 g, 0.11 mmol)} Pd,(dba)s (0.05

g, 0.05 mmol)& =54 5 mlo] &3f3 & 110 °C0ﬂA1 12 AIZF 3Rkt vhs 4 % & 100 mlE B,
100 ml S2ZEEFS o] &3l 33 FE3GT. FEH F715S MgS0, & AHgste] AXAZ & 3dy S
o] gste] &ullE A|ASIAL, MC/n-Hexane(2/1) &wlE Al&3le] A¥ A=ZnEY T2 FE st 3= 0.34
(58 = 430)S A9},

o

'H-NMR (300 MHz, CDCl;)[ppm] & = 8.95-8.92 (d, 2H), 8.86-8.82 (d, 4H), 8.00-7.93 (m, 4H), 7.69-7.62

(m, 12H), 7.46-7.40 (m, 8H), 7.24-7.20(t, 2H), 7.00-6.95 (t, 2H), 6.58-6.55 (d, 2H).

PC-NIR (500 MHz, CDCls, &): 171.75. 159.10, 149.96, 136.28, 136.10. 135.42. 132.57. 131.89, 130.37.
129.74, 129.64, 129.57. 129.02, 128.69, 127.92, 127.39, 120.03, 117.27

Mass: CsiHseNySi caled. 732.27; found. 732.27

(AAe 3)
10, 10-diphenyl-5-(4-(4-phenylquinazolin-2-y1)phenyl)-5,10-dihydrodibenzol[b,e][1,4]azasiline) 2| A%
[1¢A]] (4-bromophenyl)boronic acide] A%

Triisopropylborate
n-BuLi(2.5M) OH
BrOBr Br B\
THF OH

500 mL 24+ S22 30 g (127 mmol) 9] 1,4-dibromobenzene®} <= tetrahydrofuran (THF)E ¥ wyk
SHTh. REEEFEC] dAEAH AA AAE AFEE] E2tade REE -78 T2 WZA71AL 45.8 Lo 2.5
M n-BuLi (115 mmol)& 3] FJsltt. =& FLo= A3 & 5, 1A3F &<k anleqlct, thA] o
ALE  ALE3}o] —4‘3}/‘3_4 Lrs 78 T® JIZ3 vFe, 48 g (58.7 wmL, 254 mmol)<
opropylborate & Al&aA FAsAtt. 6417 Hok Aol WAl T A5 2 N HCl & vk

*

|
Trii

is SE
S =489 ). methylene chloride(MC)& F=3lo] &u|l= A7 3}aL, hexaneo] F¢ste], o]= £ & S}
o Axste] 3FE 13 g (F5F = 510)S o, F7F AA glo] thaakgol vtz ARSIt
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[0174]

[0175]
[0176]

[0177]

[0178]

[0179]

[0180]
[0181]

[0182]

[0183]
[0184]

[0185]
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[2¢+A]] 2-(4-bromophenyl )-4-phenylquinazoline®] #|Z

-
OH Pd(pph)s N

Br— )8 BF‘Q—( )
\OH Toluene N_

500 mLe] 37+ TZZg2==0l 17 g(85 mmol) 2] (4-bromophenyl)boronic acid ¥} 18.34 g(76 mmol)2] 2-chloro-
4-phenylquinazoline® 23 o], Toluene 300 mL&} 2M-K,C0; &M 100 mLE FAZIZ FYsta, d& 7t~

2 bubblingdldtt. %= 40 T2 23 %, 3 mol %9 tetrakis(triphenylphosphine) palladium(0) Zwj(in
toluene) & YWiL, 90 Tl 24 AIZF & SFFanksgivy, EFES 2N-HClo| F3 1A Bt unkel %,
methylene chloride(MCE)E F=3l, #7]50C3)S HO0Z 3H Ao FATt. F7]50 MgS0, S 2o & A
A F o3[ S o]gdte] &S A ASIAL, hexane/MC(2/1) &2 Aol 3% 8 g (F58& = 2
A9t}

T~ A .

8 g9 2-(4-bromophenyl)-4-phenylquinazoline (FE5& = 26 %) & AU},

H-NMR (300 MHz, CDCl;)[ppm] & = 8.62-8.60 (d, 2H), 8.21-8.18 (d, 2H), 8.17-8.14 (d, 2H), 7.95-7.88

(m, 3H), 7.68-7.56 (m, 6H).

rd

FA 3110, 10-diphenyl-5-(4-(4-phenylquinazol in-2-y1)phenyl)-5,10-dihydrodibenzo[b,e][1,4]azasiline)

Az

ﬁr—\

H
N

a %j@ -
— DS A
o) Oy T (3 O@

Tri-t-buthylphosphine
Na-t-butxide

Toluene

ZF AZAIZ 100 mL A 52 vle ZEk2~3o 2-(4-bromophenyl)-4-phenylquinazoline (1.5 g, 4.15 mmol),
10,10-diphenyl-5,10-dihydrodibenzo[b,e][1,4] azasiline (1.45 g, 4.15 mmol, AA|o| 19] ©@A4 =), Na-
t-butxide (0.6 g, 6.,23 mmol), tris(tertbutyl)phosphine (0.08 g, 0.45 mmol)¥} Pd,(dba); (0.2 g, 0.2

mmol)S &5l 20 mlol &3ldt & 110 TollA 12 AlZF wtslleh, vg 4 & 58 i, S22YXES 9
&3] 33 FEaGlth. FE2E F7158 NgS0, & ARSst] AxRAIZ = 3 F

3tal, MC/n-Hexane(3/1) £vlE Alg3stel Ay AZwEIHIZR Este IFE 1 g (F5& = 380
AATt.

1H—NMR (300 MHz, CDCly)[ppm] & = 8.95-8.92 (d, 2H), 8.24-8.19 (t, 2H), 7.96-7.93 (t, 3H), 7.69-7.61
(m, 10H), 7.50-7.38 (m, 8H), 7.21-7.15(t, 2H), 6.98-6.93 (t, 2H), 6.58-6.55 (d, 2H).

(AAd 4)

10, 10-diphenyl-5-(4-(4-phenylquinazolin-2-yl)phenyl)-5,10-dihydrodibenzol[b,e][1,4]azasiline®] A=

[&+A4] 1] 10,10-diphenyl-5-(4-(4-phenylquinazolin-2-y1)phenyl)-5,10-dihydrodibenzolb,e][1,4]azasiline?]

e
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[0186]
[0187]

[0188]

[0189]
[0190]

[0191]

[0192]

[0193]

[0194]

[0195]

[0196]
[0197]
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O @ Q5=
N si N—/
. Pd,(dba); N

N Q Tri-t-buthylphosphine
Na-t-butxide
Toluene

ZF AZAZ] 100 mL A 2 vlg Z82 3ol 2-chloro-4-phenylquinazoline (0.4 g, 1.66 mmol), 10,10-
diphenyl-5,10-dihydrodibenzol[b,e][1,4] azasiline (0.58 g, 1.66 mmol), Na-t-butxide (0.32 g, 3.32mmol),
tris(tertbutyl)phosphine (0.03 g, 0.17 mmol)¥} Pdy(dba); (0.08 g)& &4l 20 mlel &35 & 110 TeolA
12 AIZF mWkeldth, Whe 4 T E5 Ha, SREYXES o83ty 33 FEFIY9Y. FEE #7115 S MgS0,
& AHEEt dERAIT & AN S5 o83t &ulE A|ASAL, MC/n-Hexane(3/1) &vl& A1-83te] ZHAH
ARuETRYR 28t FIE 0.3 g (58 = 339 Iy},

i

'H-NMR (300 MHz, CDCls)[ppm] & = 7.89-7.84 (m, 3H), 7.62-7.46 (m, 15H), 7.24-7.13 (m, 9H).

(AAd 5)
5,5'-(sulfonylbis(4,1-phenylene))bis(10,10-diphenyl-5,10-dihydrodibenzo[b,e][1,4]azasiline) & A|F
[&HA 1] bis(4-bromophenyl)sulfane®] A=

Cul

Sodium sulfide nonahydrate S
|©—Br
DMF Br Br

2 AZXAIZ) 250 mL AT S vkg ZgbA 0] 1-bromo-4-iodobenzene (11.3 g, 40 mmol), Sodium sulfide
nonahydrate (5.76 g, 24 mmol), Cul (0.76 g, 4 mmol), K2C03 (5.52 g, 40 mmol)¥} DMF 80 ml& ¥l nHks
AUTH W 252 120 CellA 18 AR wwksiglvk. v T2 F 1,0 H7kstel A AE Filterdh § ix
& NCE o]83t 33 FEst. F2H F715S MgS0, & AFgste] AxAZ & 2] SV E o] &3
SvjE A ABFL, 100% hexanes Al&sle]l A mazntEazdvz Byt 3= 3.7 g (F5& = 45%) &
St

b

2

ol

n2

'H-NVR (300 MHz, CDCls)[ppm] & = 7.47-7.42 (d, 4H), 7.22-7.18 (d, 4H).

(A 2]

Br
/©/S\©\ 30% hydrogen peroxide Q\ /©/
S
Y
Br B CH,COOH /@ o
Br

r

2 AZAZ 250 mL A 52 ovle Z8k2 3ol bis(4-bromophenyl)sulfane (9 g, 26.2 mmol), 30% hydrogen
peroxide 50 mL, Acetic acid 100 mL & Y3 100 TColA 10A17F uwkslFct. ¥kE E4A 2 pethylene
chloride(MC)& ©]&3l4 33 F=33d. 549 F715S MgS0, & AFEste] 88 AAS & x4 Fi7]
& ol g3t §ulE AAZ L, MCE AHEste A¥ A=RvtEIHIR EEste] 3FE 5 g (558 = 51%) &
dATh

A .

_32_



ZIHSd 10-2016-0073914

[0198] 1H—NMR (300 MHz, CDCls)[ppm] & = 7.81-7.79 (d, 4H), 7.68-7.65 (d, 4H).
[0199] [&4] 3] 5,5'-(sulfonylbis(4,1-phenylene))bis(10,10-diphenyl-5, 10-dihydrodibenzolb,el[1,4]azasiline)
o] Az
Pd,(dba);
Br Tri-t-buthylphosphine
O O T
\\S + >
/@/ be) @ @ Toluene
Br

Qs 4D
CQ TR

[0201] ZF AZAIZ 100 mL A 52 vte 8430 4,4'-sulfonylbis(bromobenzene) (0.7 g, 1.86 mmol), 10,10-
diphenyl-5,10-dihydrodibenzol[b,e][1,4] azasiline (1.43 g, 4.1 mmol), Na-t-butxide (0.36 g, 3.72mmol),
tris(tertbutyl)phosphine (0.04 g, 0.19 mmol)3} Pdy(dba); (0.09 g)& EF<l 20 mlo] £33k 3 110 CTollA]

24 AIZF wksiint. vk FA F S Hal, FREERIFS ol&dte] 33 FEST. FEE f715S NgSo,

B Agdel AN F AU FWIE I8N ST Aok, Bitiexne(1/D) ST Akl 4

[0202] 'H-NMR (300 MHz, CDCls;)[ppm] & = 7.93-7.90 (d, 4H), 7.60-7.58 (d, 4H), 7.55-7.52 (d, 8H), 7.37-7.29
(m, 16H), 7.22-7.19 (d, 4H), 7.13-7.08(t, 4H), 6.81-6.78 (d, 4H).

[0203] (A Ao 6)
[0204] bis(4-(10,10-diphenyldibenzolb,el[1,4]azasilin-5(10H)-yl)phenyl)methanone & A=
[0205] [A 1] bis(4-(10,10-diphenyldibenzo[b,el[1,4]azasilin-5(10H)-yl)pheny!)methanone ¢ A=

s
SD

Tri-t-buthylphosphine

Na-t-butxide
Toluene
[0206]
[0207] 2 AZAZ 100 mL A 2 vte Z8t A3 bis(4-bromophenyl)methanone (0.7 g, 2.1 mmol), 10,10-

diphenyl-5,10-dihydrodibenzo[b,e][1,4] azasiline (1.58 g, 4.53 mmol), Na-t-butxide (0.4 g, 4.12mmol),
tris(tertbutyl)phosphine (0.04 g, 0.21 mmol)¥} Pds;(dba)s; (0.09 g, 0.1 mmol)S EFl 20 mlo] &3 &
110 CellA 24 AlZF nRkslgleh, 93 24 § 58 23, S22 58 o83t 33 FE39t. 59 #7]
o MgS0, & AFE3te] ARAIZ & A FHV|E o] 83te] &ulE AASFAL, EA /n-Hexane(1/3) &ul& A}

g3alo] Ay FARrEIHYR BEeste] 3FE 1.5 g (58 = 380 I,

0Q
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[0208]

[0209]

[0210]

[0211]

[0212]
[0213]

[0214]

[0215]
[0216]

[0217]

[0218]

[0219]

ZIHSd 10-2016-0073914

'H-NVR (300 MHz, CDCls)[ppm] & = 8.07-8.04 (d, 4H), 7.63-7.60 (d, 12H), 7.43-7.36 (m, 16H), 7.29-7.24
(m, 4H), 7.06-7.01 (t, 4H), 6.65-6.62(d, 4H).
(AAle 7)

5-(3-(4,6-diphenyl-1,3,5-triazin-2-yl)phenyl)-10, 10-diphenyl-5, 10-dihydrodibenzo[b,e][1,4]azasiline <]

Az

[HA 1] 5-(3-(4,6-diphenyl-1,3,5-triazin-2-yl)phenyl)-10, 10-diphenyl-5, 10-
dihydrodibenzol[b,e][1,4]azasiline ¢ A=
g4
Si

N
~ J0 O
- QR
sz(dba)3 Si N
Tri-t-buthylphosphine
Br Na-t-butxide

Toluene

H

2 AZAIZL 100 mL A 52 vl Z8kA39] 2-(3-bromophenyl)-4,6-diphenyl-1,3,5-triazine (1 g, 2.58
mmol), 10,10-diphenyl-5,10-dihydrodibenzol[b,e][1,4] azasiline (0.9 g, 2.58 mmol), Na-t-butxide (0.5 g,
5.15mmol), tris(tertbutyl)phosphine (0.05 g, 0.26 mmol)®} Pd,(dba); (0.12 g, 0.13 mmol)S =<l 15 ml

galgk & 110 ColAd 12 AR wwksileh. wkg FA F EBS Fal, SREEIEFS ol&ste] 33
okt FEE F715E MeS0, & ARESte] A=A F 34 SRVIE ol&ste] &ulE AlA sk, MC

/n-Hexane(1/3) &vl& A1&3le] A4 Izt y 2 2ot 3FE 1.24 ¢ (F5& = 730)S AAH.

2

1H—NMR (300 MHz, CDClz)[ppm] & = 9.01-8.97 (d, 1H), 8.79-8.74 (t, bH), 7.90-7.85 (t, 1H), 7.73-7.55
(m, 13H), 7.48-7.41 (m, 6H), 7.24-7.18(t, 2H), 7.01-6.97 (t, 2H), 6.57-6.54 (d, 2H).

(Al 8)

10, 10-diphenyl-5-(3-(4-phenylquinazolin-2-y1)phenyl)-5,10-dihydrodibenzol[b,e][1,4]azasiline | #| %

A 1] 10,10-diphenyl-5-(3-(4-phenylquinazolin-2-y1)phenyl)-5,10-dihydrodibenzolb,e][1,4]azasiline

Az

orﬁ
e 3

_oan .G

H
N

=N

Pd,(dba)s Si N
Tri-t-buthylphosphine ©/
Na-f-butxide
Toluene

ZF AZAIZ 100 mL A 52 vle ZEk2~3o 2-(3-bromophenyl)-4-phenylquinazoline (1.5 g, 4.15 mmol),
10, 10-diphenyl-5, 10-dihydrodibenzolb,e]l[1,4] azasiline (1.45 g, 4.15 mmol), Na-t-butxide (0.8 g,
8.3mmol), tris(tertbutyl)phosphine (0.08 g, 0.42 mmol)¥} Pdy(dba); (0.2 g, 0.21 mmol)S EF<l 20 mlel
S 110 ColA 12 A7 awdelinh, W A ¥ B %3, FZ2IBL olgald 33 FEan.
s} A -7
T =1 1=,

715 MgSO, & ARgste]l AxAZ 5 Y VIS ol&ste] &viE AlAS MC /n-
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[0220]

[0221]
[0222]

[0223]

[0224]

[0225]

[0226]

[0227]

[0228]

[0229]

[0230]

[0231]

[0232]

[0233]

ZIHSd 10-2016-0073914
Hexane(1/3) &viE A&t Ay AmviEddvz Lesto] s19E 2 g (558 = T5%)< LA

'H-NMR (300 MHz, CDCl;)[ppm] & = 8.92-8.89 (d, 1H), 8.68-8.67 (s, 1H), 8.17-8.12 (d, 2H), 7.94-7.79

(m, 4H), 7.70-7.58 (m, 10H), 7.45-7.38(m, 7H), 7.20-6.14 (t, 2H), 6.97-6.92 (t, 2H), 6.59-6.56 (d,
2H).

(A Aol 9)
bis(3-(10,10-diphenyldibenzolb,el[1,4]azasilin-5(10H)-y1)phenyl )methanone 2| A=

[&+A 1] bis(3-(10,10-diphenyldibenzo[b,e][1,4]azasilin-5(10H)-y1)phenyl)methanone ¢ A=

55 0n . of
N o . /- N S{j:i;] {:;:1\
= Ol 5O

Tri-t-buthylphosphine
Na-f-butxide
Toluene

2 AZAIZ 100 mL A S vte ZE2~=ol bis(3-bromophenyl)methanone (1 g, 2.94 mmol), 10,10-
diphenyl-5,10-dihydrodibenzol[b,el[1,4] azasiline (2.26 g, 6.47 mmol), Na-t-butxide (0.57 g, 5.9mmol),
tris(tertbutyl)phosphine (0.06 g, 0.29 mmol)¥} Pd,(dba)s (0.13 g, 0.15 mmol)S EF<l 15 mlol] &3h3F %

110 CollA 24 AlZF wubsldeh, ¥k £4 3 B8 Fu, FRIEIES o]835t9] 33 FEUT. FE59 H7)
=S NgS0, & AMgshe] Ax:AZ & 3H ZU7]E o8t &vlE AASEAL, EA /n-lexane(3 @ 1) &€&

ARSetY A9 ARvtEag IR 25t gE 2 ¢ (58 = 350)S ).

'H-NVR (300 MHz, CDCls)[ppm] & = 8.02-8.00 (d, 2H), 7.79-7.74 (t, 4H), 7.65-7.51 (m, 14H), 7.43-7.36
(m, 12H), 7.08-7.02 (t, 4H), 6.88-6.83(t, 4H), 6.36-6.33 (d, 4H).

(AAld 10) AAldl 1= shehESs ol 8% FUIAAE G A AlF)

J_:[L
OLEDS Z 22X E dojz E=nAd

Ut cellS EFIRRod, oAE, @, R4S waqo
2 Abgste] 23 AL WA F, ojax

0 Hhy

AX 2R Yol Had & AL}

22 AL Glass / indiumtin oxide (ITO) / 4 % ReOs: mCP (45 nm) / mCP(15 nm)/ mCP : TSPO1 : 16 wt%
A e 1(E o) 318t ) (15 nm)/ TSPO; (15 nm) / 4 wt% Rb,CO5:TSPO1 (50 nm) / Al o|t}.

ITO ¥t 4% ReO;: mCP & Z23}o] 45 nme] AF5Y=S 84 £ 1,3-Bis(N-carbazolyl)benzene (mCP)S =
arete] 156 mol A AEFS AN on, B3I s2E EHF 9-(3-(9H-carbazol-9-y1)phenyl)-3-
(diphenylphosphoryl)-9H-carbazole (mCP): diphenyl(4-(triphenylsilyl)phenyl)phosphine oxide(TSPO1)< A}
gotelar, Al 1(HA - Am, 2 o sghE) S BETe =RER AREEGloH, Co—hostg‘r =RE
of Fi= 16 wt%= sFof (mCP: TSPOL: AAlell 1(:: ©w 2] ))& 15 nm &5 #she] 2=

oh AAALEOR TPOIE 15 mm 2812, AAFYZOR 4 wih Rb,C0;:TSPOL %50mn%%61,ﬂﬂ gl

A9 B AAAES Sl Al S8 52 TR [ AATFLAE Axsln

il

(AAlel 11-18) 7] AEg2e] Azt

of

—
(e
2
%0,
2

37 A el AL ANel 123 Pojzl TR G el 2 ulA 9=RE dolal
GBS 247 et AL AdSaE $US 2A0R F/AARFAE AxsT

71 AAlel 1A 9ol Alzd Zbzbe] frINbEA] Bl ik Ak

Gravimetric Analysis) 2 DSC(Differential Scanning Calorimetry)ZE ©]

A2~ 600°C(10C/min)-TGA ,AF2A 400C7}A]-DSC, Pan Type : Pt Pan in

2,
X,
mlo
)
N

} Fst71 98, TGA(Thermo
AN, 97, 2553

3]€ Al Pan(TGA) , €3)& Al

oo -
Q‘L
s
r{n:

m9
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[0234]

[0235]

[0236]

[0237]

[0238]

[0239]

[0240]

[0241]

SIHS3 10-2016-0073914

pan(DSC)) & AAlste], 1 A3E sh7] & 1o =A1E3IH.

wgk, Al A 1 WA 994 Alx® Al f7IREEA] S3HE o ¥ EY
PL(photoluminescence) ~FNEHS H7IZ Yo, AAld 1 WA 99 F7=A 335 2H2HS EF<ld) 0.2
o] FER 3|43, Alnt=E fHo0]-350 A~ E 2| E (Shimadzu UV-350 Spectrometer)S ©]-&3}o], UV &<

AEHS SAsglon, AAd 1 WA 99 f7INEAl SgE A 259l 10 Ml FR2 SMshal, A=

Bl
(Xenon) #®EZ7} A&me] g ISC  PCL Z:J—‘J_E_i—e—iiuﬂ1 (Spectrofluorometer)ZE  ©]-&3}o]
%

3k uv _“_S_T AHEH
KN

[ 2y

ol =

PL(Photoluminecscence) ~2HEH S FAsle], 1 A23E 7] £ 1 2 = 1 WA 39 E=ASFEE. T3, = 39
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