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[0065]
[0066]

v

)

Pd(OAc),
(t-Bu),P
Toluene

[0067]

il

bet o
SRR B

=]
gl

NaBH; (10g, 264mmol)S YW1 xl

o

=]

9l o

=
hl

2 100 mloll

3L

’d
T

1

S

o=z

[

gl e
o] &

o

=

<etA 1> 1.2.3.4-tetrahydroquinazoline

Quinazoline (10g, 76.8mmol)

[0068]
[0069]

0
o

o

s

+od

S

TLCE

5
T

n}al

o} 1l
o7

Tl'

o

=
<)

]

20

S

T

Al 33 (3g,

hya
ar

+Hod

[¢}
9-(4~bromopheny! )-9H-

[e)

=

22.3mmol)

(3g,

A9 AzviEdgv 2 GAl

o

i=]
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#e o

1,2,3,4-tetrahydroquinazoline

[e]

.

S Na,S0, B Axsta
o

ok, HRMS [M]": 134.08

1> 4

=

o

S A3

o

<A

£29%)
<A 2> 9.9'-(quinazoline-1.3(2H.4H)-diylbis(4,1-phenylene))bis(9H-carbazole) ¥43

o=
T
371

[0070]
[0071]
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[0075]

[0076]

[0077]
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[0080]
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[0083]

[0084]

[0085]

[0086]
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carbazole(15.8g, 49mmol), Pd(OAc),(0.25g, 1.11mmol), Css,CO; (21.7g, 66.9mmol)3} A EF 100mlol] =<l

204 158 &< uRkEIiTh, o], EF-(HE-FeH)X 27 (0.22g, 1.11lmmol)S AA3] Hriet & wkg &
=

AR Bt S5 sl

gul

o oX

tlo
[\l
=~

off

o

)
olo

OfN

TAE F TRFE 9 golERRvdgdor FEslt. 1715S NaS0, = Axsha gstetel &

gl

Ad Aot 2 AAste] B4 SFE 1-1 (8g, F858%)< AT HRMS [M]: 616.26

e
rot

o}

dlo

[Add 2] 338HE 2,2'-(quinazoline-1,3(2H,4H)-diy1)bis(9,9,10-triphenyl-9,10-dihydroacridine) 2] ¥A

9-(4-bromophenyl )-9H-carbazole ™4l 2-bromo-9,9,10-triphenyl-9,10-dihydroacridine & A}&3t= A A9
sat, A7) B 19 FUF FAL FAste] A HFB1-2(5E 85%) S AATH HRMS [M]:949.19

[3Ad e 3] 3IHE 3,3'-(quinazoline-1,3(2H,4H)-diy1)bis(9-phenyl-9H-carbazole) ¢ #A

)

9-(4-bromophenyl)-9H-carbazole t4l 3-bromo-9-phenyl-9H-carbazole & Al&3l= AL ALstas, A7)

e 13} 5A AL Faate] BAl FFE1-3(5E 76%)S AT HRMS [M]:616.75

[3HAd 4] 33 E 3-(9,9'-spirobi[fluoren]-2-y1)-1-(9,9'-spirobi[fluoren]-7-y1)-1,2,3,4-
tetrahydroquinazoline®] ¥4

L

9-(4-bromophenyl )-9H-carbazole T4l 2-bromo-9,9'-spirobilfluorene] & AF&3}= AL #A|Ystals, A7)

Aol 13 B H4S Faate] A HE1-4(5E 579 ALTE. HRIS [M]:762.94

[3tAd 4 5] 3H8HE 1,3-bis(4,6-diphenylpyridin-2-y1)-1,2,8,4-tetrahydroquinazoline ¢ 34

9-(4-bromophenyl )-9H-carbazole T4l 2-bromo-4,6-diphenylpyridine & A}g3sl= AL ALstus, A7) A4

o 137 98 B4 aste] BA FAE1-5(58 7692 AU, HRMS [M]:592.73

[3HAd _61 33 E N-phenyl-N-(4-(1-(9-phenyl-9H-carbazol-3-y1)-1,2-dihydroquinazol in-3(4H)-
v1)phenyl )naphthalen-2-amine®] ¥4

9-(4-bromophenyl )-9H-carbazole ™4l 4-(4-bromophenyl)dibenzo[b,d]thiophene & A}F&3l= AL A sl

A7) A 19 5AF A4S st TAl SFFEI-T(FE 68%)S ATk HRMS [M]:650.85

[ 7] 832 1,3-bis(4-(dibenzo[b,d]thiophen—4-y1)phenyl)-1,2,3,4-tetrahydroquinazoline ¢ 34

9-(4-bromophenyl )-9H-carbazole Tt Al N-(4-bromophenyl)-N-phenylnaphthalen-1-amine & A}&-3l= AHAES A9

i, A7) WA 13 B9 HAL Sgste] WAl HFEI-9(5E 79%9)S ATH. HRMS [M]':

[3HAd 81 33 E N-phenyl-N-(4-(1-(9-phenyl-9H-carbazol-3-y1)-1,2-dihydroquinazol in-3(4H)-
v1)phenyl )naphthalen-1-amine 2] §A

9-(4-bromophenyl )-9H-carbazole ™4l N-(4-bromophenyl)-N-phenylnaphthalen-2-amine & A}&3l= 2SS A9

o, A7) e 13 598 S Faste] wAl TEI-10(58 76%)S ATk, HRMS [M]':720.90
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[8tAde 9] 3l§HE 9,9'-(5,5'-(quinazoline-1,3(2H,4H)-diyv1)bis(pyridine-5.2-diyl))bis(9H-carbazole) <]
34

9-(4-bromophenyl )-9H-carbazole WAl 9-(5-bromopyridin-2-yl)-9H-carbazole & A}&3l= AS A s,

A7) FAd 19 BAs $4S FPste] TA SFFFI-11(FE 80%)S ATk, HRMS [M]:618.73

[3tAd 4] 10] 318HE 1,3-bis(9,9-dimethyl-9H-fluoren-3-y1)-1,2,3,4-tetrahydroquinazoline ¢ 34

9-(4-bromophenyl)-9H-carbazole 2 3-bromo-9,9-dimethyl-9H-f luorene & A&t AL AQdstae, A7)

e 139 598 34 saste] TA FFEI-12(58 700)2 AT HRIS [M]:518.69

[t 11] 33E 9,9'-(quinazoline-1,3(2H,4H)-diylbis(3,1-phenylene))bis(9H-carbazole) ¢ A

9-(4-bromophenyl )-9H-carbazole T4l 9-(3-bromophenyl)-9H-carbazole & A}&3}= AL A|Ystas, A7)

Aol 13 A B34S Faate] A FFE1-13(58 729 AT, HRMS [M]:616.75

[ 12] 33E 9,9'-(5,5'-(quinazoline-1,3(2H,4H)-diyl)bis(pyridine-5,3-diyl))bis(9H-carbazole) &
A

9-(4-bromophenyl )-9H-carbazole Al 9-(5-bromopyridin-3-yl)-9H-carbazole & A}&

],
7] el 135U AAHES FaAste] 24 FFE1-14(5F 65%) S AU, HRMS [M] :618.73

+ ol
rir
Pk
o
2
o
QL
K
rir

[gHAd o] 13] 3}3HE 1,3-bis(3-(imidazo[1,2-alpyridin-2-y1)phenyl)-1,2,3,4-tetrahydroquinazoline 2| ¥4

9-(4-bromophenyl )-9H-carbazole ™Al  2-(3-bromophenyl)imidazo[l,2-alpyridine & A}&3= AS

Ao, A7) e 13 598 34 Faste] %A FFEI-15(58 7563 AT, HRMS [M]:518.61

[t 14] 3FEE  1,3-bis(3-(1-phenyl-1H-benzo[d]limidazol-2-y1)phenyl)-1,2,3,4-tetrahydroquinazoline
S1Ad

()

9-(4-bromopheny! )-9H-carbazole ™4l 2-(3-bromophenyl)-1-phenyl-1H-benzol[d]imidazole & A}&3+= AS
+

AL s, A7) FAd 139 593 AAS 3ste] FA BTE1-16(5F 88%)2 LAk, HRMS [M] :670.80

[t 15] 33HE 1,3-bis(4-(4,6-diphenylpyridin—-2-v1)phenyl)-1,2,3,4-tetrahydroquinazoline 2] 34

9-(4-bromophenyl )-9H-carbazole W4l 2-(4-bromophenyl)-4,6-diphenylpyridine & AF&3l= AL A Yslais,

A7) FAd 19 BAs B4S FPste] TA SFFZI-18(FE %)L AATE. HRMS [M]:744.92

[SAdd _161 N-([1,1'-biphenyl]-4-vy1)-9.9-dimethyl-N-(4-(1-(9-phenyl-9H-carbazol-3-y1)-1.2-
dihydroquinazolin-3(4H)-y1)phenyl)-9H-fluoren—2-amine®] %4
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[0109]
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[0112]
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Br

Q Pd(OAC)2

NaBH4 -Bu)3P

—_NaBH4 _ o N (tBu)sP _

N THF HN Toluene
\—NH O

(t-Bu)3P
—NH L Toluene

0 of = o
. t

<&A 1> 1.2.3.4-tetrahydroquinazoline 14

Quinazoline (10g, 76.8mmol)<S HIEdstol=&F e 100 meol ¢ th& NaBH, (10g, 264mmol)S 21 wyHe}S
o}, 2°1EJ RS TLCE o] &3&fo] uk

n gl F4F AL AAF F FHFE FUdA ALopAHo|ER FF
FATh. F7152 Naso, E Azsn gdstel FHG e Y AsvtEadez gAlstel EAl S,

S 820%)S Aotk HRMS [M]7: 134.08

<&+A 2> 3-(3.4-dihydroquinazolin-1(2H)-y1)-9-phenyl-9H-carbazole®] ¥4

A7 <dA 1elA 942 1,2,3 4-tetrahvdroquinazoline (3g, 22.3mmol)&  3-bromo-9-phenyl-9H-
carbazole(10.7g, 33.45mmol), Pd(OAc),(0.25g, 1.11lmol), Cs,C0; (14.53g, 44.6mmol)3} Al EF< 100ml ol

0] Abeo A 158 =oF wykslitt. o]F, Ef-(HE-RE)EAA (0.22g, 1.1lmmol)E A3 FH713k 3yl
S EEES 24 AT B9 B wukseit.
S0 FHE & SHFE 9a go|ZR2RME Aoz FE590. F715S NaS0, & {23k 7etstel 5

-

7o o A9 azvtEady2 Jaste] T4 33 (3.2g, F&38%)S AT, HRMS [M]': 375.17

<A 3> N-([1.1'-biphenyl]-4-y1)-9.9-dimethy1-N-(4-(1-(9-phenyl1-9H-carbazol-3-y1)-1,2-
dihvdroquinazolin-3(4H)-y1)phenyl)-9H-f luoren-2-amine?] A

A7) <A 2o Al AL 3-(3.4-dihydroquinazolin-1(2H)-v1)-9-phenyl-9H-carbazole (3.2g, 8.52mmol)< N-

([1,1'-bipheny!l ]-4-y1)-N-(4-bromophenyl)-9,9-dimethy1-9H-f luoren-2-amine(4.4g, 8.52mmol)
Pd(0Ac),(0.09g, 0.426mmol), Cs,CO; (5.55g, 17.04mmol)¥} A E5F<l 100mlell =91 2F2oA 1568 F<F nwt
3t o]% EF-(HE-FH)X23 (0.08g, 0.426mmol)S HH3] H7}sk & wkg S3ES 24 A|7F FoF &

F FRAE 93 dolzreddgdon 33t 4715

o
=
e

w2
IS
il
i
N
ol
QoL
k1
o
2
ol
o
=2
of\

H A2ulEa g2 GAste] wA| SFE 1-17 (4g, TE56%)S LAk, HRMS [M]+2 810.37

Hu
%
i)
dlo
i)

[Add 17] 313tE 3-(3-(4,6-diphenyl-1,3,5-triazin—2-y1)-3,4-dihydroquinazolin-1(2H)-y1)-9-phenyl-9H-
carbazole 9 34

9-(4-bromophenyl )-9H-carbazole ™4l N-(4-bromophenyl)-N-phenylnaphthalen-2-amine & A}&3l= 2SS A9
s, 47 G 169 B B FAste] TAl FFEI-6(5F 666)S AT, HRUS [M]:668.83
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[0114]

[0115]

[0116]
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[0120]
[0121]

[0122]

[0123]

[0124]

[0125]

[0126]

[0127]
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[&Add 18] 3}3tE 3-(3-(4,6-diphenyl-1,3,5-triazin—2-y1)-3,4-dihydroquinazolin-1(2H)-y1)-9-phenyl-9H-
carbazole 9 34

9-(4-bromophenyl )-9H-carbazole ™4l N-(4-bromophenyl)-N-phenylnaphthalen-1-amine & A}&3l= 2SS A9

S, A7) @Ael 169 EAS B4 At TA SFB1-8(5E 569 ATk MRS [M]:668.83

[gAdd 19] 3}8HE 3-(3-(4.6-diphenyl-1,3,5-triazin—2-yl)-3.4-dihydroquinazolin-1(2H)-y1)-9-phenyl-9H-
carbazole 9] §H4

9-(4-bromophenyl )-9H-carbazole WAl 2-chloro-4,6-diphenyl-1,3,5-triazine & A}&3l= AS AQstas

A7) Gl 163 BLF B4 Sl HA FIE1-19(5F 63%)S AT, HRUS [M]:606.72

[Add 20] 313tE 3-(3-(3-(4,6-diphenyl-1,3,5-triazin-2-yl)phenyl)-3,4-dihydroquinazolin-1(2H)-y1)-9-
phenyl-9H-carbazole 9] A

9-(4-bromophenyl)-9H-carbazole th4l 2-(3-bromophenyl)-4,6-diphenyl-1,3,5-triazine & AF&3t= RS A€
2.

a3, A7) A 163 5UF A Falete] ®A HTE1-20(58 56%)S ATk, HRMS [M]:682.81

[$tAd 4 21] 3= 9.9'-(pyrimido[4,5-d]pyrimidine-1,3(2H,4H)-diylbis(4,1-phenylene))bis(9H-
carbazole)2] §HA

N,

F\
"%
N N
a \ )

\j

P
N Pd(0AC)2 N_-N
_ NaBH4 —( . Br@_N (:BuaP O O
N, 4 THF HN Toluene N N
- ¢ > 5 >

Quinoxaline ™Al pyrimido[4,5-dlpyrimidined Al&3l= AS ALstunes, A7 A 13 5L AAHS &

galo] FA 3FFE 2-1 (58 3092 dAEF . HRMS [M] @ 618.25

¢

[stAdo] 22] 3}8tE 2,2'-(quinazoline-1,3(2H,4H)-div1)bis(9,9,10-triphenyl-9,10-dihydroacridine) 2] 3%
A

9-(4-bromophenyl )-9H-carbazole ™4l 2-bromo-9,9,10-triphenyl-9,10-dihydroacridine & A}&3t= A A9
ae, A7) @4 213 BAF B4 Aol ®A HFE2-25E 70%)S ATk HRMS [M]:951.16

[3tAd 4 23] 313HE 3,3'-(quinazoline-1,3(2H,4H)-diyl)bis(9-phenyl-9H-carbazole) ¢ 3+A

9-(4-bromophenyl)-9H-carbazole 4l 3-bromo-9-phenyl-9H-carbazole & Al&3l= AL ALstas, A7)

213} A HAHL Faate] BAl BFE2-3(5E 80%)S ALTH. HRMS [M]:618.73

Ll

[3HAd _24] 33 E 3-(9,9'-spirobi[fluoren]-2-y1)-1-(9,9'-spirobi[fluoren]-7-y1)-1,2,3,4-
tetrahydroquinazoline®] ¥4

9-(4-bromophenyl)-9H-carbazole ™Al 2-bromo-9,9'-spirobil[fluorene] & A}&3lE AL Agstas, A7) &
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[0128]

[0129]
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[0137]

[0138]

[0139]

[0140]
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[0142]
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Aol 213 B8 AL ekl HA HFE 2-4(5E 68%)S AT HRMS [M]:764.91

[8HAl e 25] 318HE 1,3-bis(4,6-diphenylpyridin-2-y1)-1,2,3,4-tetrahydroquinazoline ¢] ¥4

9-(4-bromophenyl)-9H-carbazole ™Al 2-bromo-4,6-diphenylpyridine & A3l AL ALstus, A7 o4

o 213} T3 HHS Feste] WAl T 2-5(5F 78%)S AT HRUS [M]:594.71

[3HA o 26] 33HE N-phenyl-N-(4-(1-(9-pheny1-9H-carbazol-3-y1)-1,2-dihydroquinazolin-3(4H)-
1)phenyl )naphthalen-2-amine®] A

o
2
fo
ol
o

A
al=

9-(4-bromophenyl )-9H-carbazole ™4l 4-(4-bromophenyl)dibenzol[b,d]thiophene & A}&3l= A

A7) G 213 A B4 St HA FIE2-7(FE 80%)S AT, HRMS [M]:652.83

)

[&Add 27] 33HE 1,3-bis(4-(dibenzo[b,d]thiophen-4-y1)phenyl)-1,2,3,4-tetrahydroquinazoline 2] ¥A

9-(4-bromophenyl )-9H-carbazole ™4l N-(4-bromophenyl)-N-phenylnaphthalen-1-amine & A}&3t= 2SS A9

ata=, A7) el 213 B9 BAS Fste] BAl BFE2-9(5E 796 ATk, HRMS [M] :722.88

[3HAd o 28] 33HE N-phenyl-N-(4-(1-(9-pheny1-9H-carbazol-3-y1)-1,2-dihydroquinazolin-3(4H)-
1)phenyl )naphthalen-1-amine ¢ A

9-(4-bromophenyl )-9H-carbazole WAl N-(4-bromophenyl)-N-phenylnaphthalen-2-amine & A}&-3l= AHAES A9

N
fas, A7) FAel 2139 BUAE A4S Faste] HAl BE2-10(5E 36%)S AUtk HRUS [M]':722.88

ol
rir

[t 29] 38HE 9,9'-(5,5'-(quinazoline-1,3(2H.4H)-diyl)bis(pyridine-5,2-diyl))bis(9H-carbazole) €|
A
9-(4-bromophenyl )-9H-carbazole WAl 9-(5-bromopyridin-2-yl)-9H-carbazole & A}&3l= AS A Yslis,

A7) A 213 A B4 Fske] Al HEE 2-11(5% 509)S ATk, HRMS [M]:620.70

[3tAd 4] 30] 313HE 1,3-bis(9,9-dimethyl-9H-fluoren-3-y1)-1,2,3,4-tetrahydroquinazoline ¢ 34

9-(4-bromophenyl)-9H-carbazole 2 3-bromo-9,9-dimethyl-9H-f luorene & A&t AL AQdstae, A7)

Ao 219 FUAH HALS skl A FE-12(5E 6592 AT HRMS [M]:520.67

[8tAd 4] 31] 3}§HE 9,9'-(quinazoline-1,3(2H,4H)-diyv1bis(3,1-phenylene))bis(9H-carbazole) & A

9-(4-bromophenyl )-9H-carbazole T4l 9-(3-bromophenyl)-9H-carbazole & A}&3}+= AL #A|Ystas, A7)

Aol 213} BAF AL Saate] wA FE 2-13(58 60%)S AT HRMS [M] :618.73

[ 32] 33E 9,9'-(5,5'-(quinazoline-1,3(2H,4H)-diyl)bis(pyridine-5,3-diyl))bis(9H-carbazole) &
A
9-(4-bromophenyl ))-9H-carbazole T4l 9-(5-bromopyridin-3-yl1)-9H-carbazole = A}-&3}

A7) G 213 L B4 Sl HA FIE2-1(SE 709 AT, HRUS [M]:620.70

A

rir

o
2
o
ol
]
fr

_26_



[0144]
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[0155]

[0156]
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[3Ad o 33] 3I3HE 1,3-bis(3-(imidazo[1,2-alpyridin—2-yl)phenyl)-1,2,3,4-tetrahydroquinazoline ¢ Al

9-(4-bromophenyl)-9H-carbazole  ©t4l  2-(3-bromophenyl)imidazol[1,2-alpyridine =& A}&3l= AES
Aosta=, 7] @A 213 s AAHS Fdste] FA SFE 2-15(5FE 7%= AATE. HRMS

IM]":520.59

[t 34] 3EE  1,3-bis(3-(1-phenyl-1H-benzo[d]limidazol-2-y1)phenyl)-1,2,3,4-tetrahydroquinazoline
S1Ad

()

9-(4-bromopheny! )-9H-carbazole ™4l 2-(3-bromophenyl)-1-phenyl-1H-benzol[d]imidazole & A}&3+= AS

A, 47 G 213 BLF B4 Sl HA FIFE2-16(58 786)S AT, HRUS [M]:672.78

[HA e 35] 33HE 1,3-bis(4-(4,6-diphenylpyridin—-2-v1)phenyl)-1,2,3,4-tetrahydroquinazoline 2] 34

9-(4-bromophenyl)-9H-carbazole ™4l 2-(4-bromophenyl)-4,6-diphenylpyridine & A}&3sle= AS At s
A7) GAddl 219 BAR B9 S Fete] FA SFHE2-18(5% 55%9)S AT, HRUS [M]:746.90

[3tAdd 36] 338 N-([1,1'-biphenyl]-4-y1)-9,9-dimethyl-N-(4-(1-(9-phenyl-9H-carbazol-3-y1)-1,2-
dihydropyrimido[4,5-d]pyrimidin-3(4H)- y1)phenyl)-9H-fluoren-2-amine®] ¥4

Br
N N
NN NN Q Pd(OAC)2
— NaBH4 (t-Bu)3P
THF HN Toluene

O Q\
SN @f SO r
FRrog T Y

Quinoxaline WAl pyrimidol[4,5-dlpyrimidines AF&3te= ZAS AQstarys, 7] A4 163 53 FAS
+

T8l A FFEE 2-17 (& 129)S FAskdt. HRMS [M] @ 812.36

[gAdd 37] 38tE 3-(3-(4,6-diphenyl-1,3,5-triazin—2-yl)-3.4-dihydroquinazolin-1(2H)-y1)-9-phenyl-9H-
carbazole 9] §H4

9-(4-bromophenyl )-9H-carbazole WAl N-(4-bromophenyl)-N-phenylnaphthalen-2-amine & A}&3l= AHAES A9

ata=, A7) @6l 367 FUE AL Fste] BAl FIE 2-6(48 50%)S ATk, HRMS [M]:670.80

[Add 38] 313tE 3-(3-(4,6-diphenyl-1,3,5-triazin—2-y1)-3,4-dihydroquinazolin-1(2H)-y1)-9-phenyl-9H-
carbazole 9 34

=

9-(4-bromophenyl )-9H-carbazole ™4l N-(4-bromophenyl)-N-phenylnaphthalen-1-amine & A}&3t= 2SS A9
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[0168]

[0169]
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ata=, A7) @46l 367 FUE AL Fste] BAl SIE 2-8(4E 68%)S ATk, HRMS [M]:670.80

[EAdd 39] 313tE 3-(3-(4,6-diphenyl-1,3,5-triazin—2-y1)-3,4-dihydroquinazolin-1(2H)-y1)-9-phenyl-9H-
carbazole 9 34

9-(4-bromophenyl )-9H-carbazole WAl 2-chloro-4,6-diphenyl-1,3,5-triazine & AF&3l= AS A Yslais,

A7) A 363 BAE HAHLe Fske] Al T 2-19(5 % 74%)S AUk, HRUS [M]:608.69

[gAdd 40] 3}8HE 3-(3-(3-(4.6-diphenyl-1,3,5-triazin-2-yl)phenyl)-3,4-dihydroquinazolin-1(2H)-y1)-9-
phenyl-9H-carbazole ¢ ¥4

Ir
P
o

9-(4-bromophenyl )-9H-carbazole WAl 2-(3-bromophenyl)-4,6-diphenyl-1,3,5-triazine & A}&3} A €]

, A7) el 363 sdgt S Faste] 1A SRHE 2-20(54% 70%) S AUTE. HRMS [M] :684.79

.t

{1

ol
rir

[EAdd 41] 31E  9,9'-((4-phenylquinazoline-1,3(2H,4H)-diyl)bis(4,1-phenylene))bis(9H-carbazole) 2]
&4

i
P el & el o helt
o T Go0g B Readiiet

<ttA 1> 4-phenyl-1,2.3.4-tetrahvdroquinazoline ¥4

o

(Z)-(2-aminophenyl) (phenyl)methanone _oxime _(10g, 47.1mmol)<S &2 100 mle] <A o}
Paraformaldehyde 10g& 21 wykslch, A3} oy % 225 AMA3 SHH.
AAIZE EoF FFuNEE T TLCE o] &3t wWhgo] T4H S Q1% & S/HTE FYsta odolMHER
Qs

=

[e
FEolth. F715& NaS0, = Axstar fAekstel] S ts AY ARvieEadve gAlste]l A skt

(8.1g, 4&82%)< ALITH. HRMS [M]': 210.12

<&tA 2> 9-phenyl-3-(4-phenyl-3.4-dihydroquinazolin-1(2H)-y1)-9H-carbazole$A

A7) <@ A 1>olA] & 4-phenyl-1.2.3.4-tetrahydroquinazoline (8g, 38mmol)< 9-(4-bromophenyl)-9H-
carbazole(25.7g, 79.8mmol), Pd(0Ac)»(0.42g, 1.9mmol), Cs;CO; (37g, 1ldmmol)¥} $H7l EFol 150mlel 591

FEOA 155 ot wRkekglh. o] %, E-(HE-FH)E2A9 (0.38g, 1.9mmol)S 3] A7pgk F ubg Z
$Es 24 AR B &7 ankegic

15
o

73 e 49 a=nEagse gRske] ¥4 S3E 3-1 (18.42¢, F870%)<S ATt HRMS [M]7: 692.29

i gelgrzrdgdor FEEAY. F715E NaS0, & 28kl 3Hetstl

olN

O
9-(4-bromophenyl )-9H-carbazole WAl 2-bromo-9,9,10-triphenyl-9,10-dihydroacridine & A}&3l= AL A9

ta=, A7) @6 413 598 AL Faste] BAl SR 3-2(58 58%)S AUtk HRUS [M]:1025.28

ol
rir
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[0170]

[0171]

[0172]

[0173]

[0174]

[0175]

[0176]

[0177]

[0178]

[0179]

[0180]

[0181]

[0182]

[0183]

[0184]

[0185]
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[SHA o 43] 3+8E 3,3'-(quinazoline-1,3(2H,4H)-diy])bis(9-phenyl-9H-carbazole) 2] 34

9-(4-bromophenyl )-9H-carbazole ™Al 3-bromo-9-phenyl-9H-carbazole & A}g3l= AL AQ3tas, 47

Aol 413 B3 HAL skl wAl FHE 3-3(5E 60%)S ATk HRMS [M]:692.85

ot

[$tAd 4 44] 33 E 3-(9.9'-spirobi[fluoren]-2-y1)-1-(9,9'-spirobi[ fluoren]-7-y1)-1.2.3 . 4-
tetrahydroquinazoline®] ¥4

9-(4-bromophenyl)-9H-carbazole ™Al 2-bromo-9,9'-spirobi[fluorene] & A}&3t= AL AYsta:=, A7) &

Aol 413 S8 AL Fete] HA FFE 3-4(5E 620)S AT HRMS [M]:839.03

[8tAl el 45] 318HE 1,3-bis(4,6-diphenylpyridin-2-y1)-1,2,3,4-tetrahydroquinazoline ¢] ¥4

9-(4-bromophenyl)-9H-carbazole ™Al 2-bromo-4,6-diphenylpyridine & A3l AS AQstus, A7 o4

o 413} T3 HHS Feste] Al T 3-5(58 68%) AUTH. HRUS [M]:668.83

[3HA o 46] 33HE N-phenyl-N-(4-(1-(9-pheny1-9H-carbazol-3-y1)-1,2-dihydroquinazolin-3(4H)-
1)phenyl )naphthalen-2-amine®] A

-
al+=

9-(4-bromopheny! )-9H-carbazole ™4l 4-(4-bromophenyl)dibenzol[b,d]thiophene & A}&3l= A

+

7] el 419 sdg A4S Tt ZA SE 3-7(5E 0% S AATE. HRMS [M] :726.95

o
2
fo
ol
o

)

[EAdd 47] 33HE 1,3-bis(4-(dibenzo[b,d]thiophen-4-y1)phenyl)-1,2,3,4-tetrahydroquinazoline 2] ¥A

9-(4-bromophenyl )-9H-carbazole ™4l N-(4-bromophenyl)-N-phenylnaphthalen-1-amine & A}&3t= 2SS A9

ata=, A7) e 413 BUE AL Sste] ®Al FIE 3-9(48 7192 AT, HRMS [M]:797.00

[3HA o 48] 33HE N-phenyl-N-(4-(1-(9-pheny1-9H-carbazol-3-y1)-1,2-dihydroquinazolin-3(4H)-
1)phenyl )naphthalen-1-amine ¢ A

9-(4-bromophenyl )-9H-carbazole WAl N-(4-bromophenyl)-N-phenylnaphthalen-2-amine & A}&3l= AHAES A9
+

Fie, 7] FAdd 419 598 AAHS Faste] 3A FFE 3-10(5F 66%)= AT HRMS [M] :797.00

ol
rir

[t 49] 38HE 9.9'-(5,5'-(quinazoline-1,3(2H,4H)-diyl)bis(pyridine-5,2-diyl))bis(9H-carbazole) £
A
9-(4-bromophenyl )-9H-carbazole WAl 9-(5-bromopyridin-2-yl)-9H-carbazole & A}&3l= AS A Yslis,

A7) A 413 BAE A4S Fske]l Al HE 3-11(5% 60%)S AT, HRMS [M]:694.82

[3tAd 4] 50] 313HE 1,3-bis(9,9-dimethyl-9H-fluoren-3-y1)-1,2,3,4-tetrahydroquinazoline ¢ ¥4

9-(4-bromophenyl)-9H-carbazole 2 3-bromo-9,9-dimethyl-9H-f luorene & A}&3stE= AL AQdstae, A7)

Ao 413 FUF HAL Faste] A AR 3-12(58 5200 AT HRMS [M]:594.79
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[0186]

[0187]

[0188]

[0189]

[0190]

[0191]

[0192]

[0193]

[0194]

[0195]

[0196]

[0197]

[0198]

[0199]
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[8tAd 4] 51] 3}§HE 9,9'-(quinazoline-1,3(2H,4H)-div1bis(3,1-phenylene))bis(9H-carbazole) ¢ A

9-(4-bromophenyl)-9H-carbazole ™Al 9-(3-bromophenyl)-9H-carbazole & A}&3lE AL Agstas, A &

Aol 413 593 B4S Fgste] A SIE 3-13(58 54%)S AT, HRMS [M]':692.85

[ 52] 33E 9,9'-(5,5'-(quinazoline-1,3(2H,4H)-diyl)bis(pyridine-5,3-diyl))bis(9H-carbazole) &
A
9-(4-bromophenyl)-9H-carbazole t4l 9-(5-bromopyridin-3-yl)-9H-carbazole & A}&3lE= AL A9

7] el 419 sdgt A4S Fste] A SIE 3-14(5E 64%)S FATE. HRMS [M] :694.82

Fale

ol

)

o

[3Ad o 53] 313HE 1,3-bis(3-(imidazo[1,2-alpyridin—2-yl)phenyl)-1,2,3,4-tetrahydroquinazoline & A

9-(4-bromophenyl)-9H-carbazole  t4l  2-(3-bromophenyl)imidazol[1,2-alpyridine =& A}&3dl= AE
AoJstal=, 7] @A 413 s AAHS Fdste] ZA IFE -16(FE 709 AATE. HRMS
[M]':594.71

[t 54] 3EE  1,3-bis(3-(1-phenyl-1H-benzo[d]limidazol-2-y1)phenyl)-1,2,3,4-tetrahydroquinazoline
S1Ad

()

9-(4-bromopheny! )-9H-carbazole ™4l 2-(3-bromophenyl)-1-phenyl-1H-benzol[d]imidazole & A}&3+= AS
ALeta=, A7) A 413 s HAS FPs] wmAl sE 3-16(FE 65%)S AU HRMS
[M]':746.90

[3HA e 55] 3+8t=E 1,3-bis(4-(4,6-diphenylpyridin—-2-v1)phenyl)-1,2,3,4-tetrahydroquinazoline 2] 34

9-(4-bromophenyl)-9H-carbazole ™4l 2-(4-bromophenyl)-4,6-diphenylpyridine & A}&3le= AS At s
A7) A 413 A B4 Fske] Al HE 3-18(5% 60%)S AT, HRMS [M]:821.02

[3tAdd 56] 338 N-([1,1'-biphenyl]l-4-y1)-9,9-dimethyl-N-(4-(8-(9-phenyl-9H-carbazol-3-y1)-7,8-
dihydropteridin-5(6H)-y1)phenyl)-9H-fluoren-2-amine®] ¥4

0- Paraformaldehyde
Pd(OAc),
"H4°“ _(tBupp
Q_ Tol.lene
NH

® Q 9,
NVO‘N

‘;% f o8
Q)

Q

<&tA 1> 4-phenyl-1.2.3.4-tetrahydroquinazoline ¥43

(Z)-(2-aminophenyl) (phenyl )methanone oxime _(10g, 47.1mmol)<S o€k 100 meo] ¢ t}he
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[0200]

[0201]

[0202]

[0203]

[0204]

[0205]

[0206]

[0207]

[0208]

[0209]

[0210]

[0211]

[0212]
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(8.1g, F882%)S AUTt.

HRMS [M1': 210.12

<&tA 2> 9-phenyl-3-(4-phenyl-3.4-dihydroquinazolin-1(2H)-y1)-9H-carbazole®] A

A7] <A 1>olA A& 4-phenyl-1.2,3.4-tetrahydroquinazoline (8g, 38.04mmol)& 3-bromo-9-phenyl-9H-

carbazole(14.7g, 45.6mmol), Pd(0OAc),(0.42g, 1.9mol), Cs,CO; (24.7g, 76.08mmol)¥} HAl EF<l 200mlol]

oA 158 Fb wEkeGitt. o], Ef-(HE-RE)E23 (0.38g, 1.9mmol)S M3 A7tk & whg
2t

S 2 AT B BF WS

e

rio

L)

wgol FAR F 2RSS ¥a dolFravagdon FEAt. 4715S Nas0, 2 AxsA Gkl F

O

3 Ue AW avEdve gAste mA sFEE(8.5g, F8500)S ATk, HRMS (M1 451.2

4

<A 3> N-([1,1'-biphenyl]-4-y1)-9,9-dimethy]-N-(4-(4-phenyl-1-(9-phenyl-9H-carbazol-3-y1)-1,2-
dihvdroquinazolin-3(4H)-y1)phenyl)-9H-f luoren-2-amine?] A

A7 <@A 2ol 4L 9-phenyl-3-(4-phenyl-3.4-dihydroquinazolin-1(2H)-y1)-9H-carbazole (8.5g,
18.8mmol ) & N-([1,1'-biphenyl ]-4-y1)-N-(4-bromophenyl)-9,9-dimethyl-9H-f luoren-2-amine(11.66g,
22.5mmol), Pd(0Ac),(0.21g, 0.94mmol), Cs,CO; (12.2g, 37.6mmol)3} 3FA EF<l 150mlo] =<1 A-2olA 158

Zol wHkEIgTh. o] E-(EHE-FE)X~AH (0.19g, 0.94mmol)S A3 A7te & wke EIES 24 A 7F
Bt 3F wslglt).

O
r

T
olo
N

o] 4% ¥ THTE Ha HolFREMEE AR FEdY. F715S NaS0, = Ax3s

o}

Of
R
o
)
ol
o
=2

N

gl

A FzuleE a2 AAste] BA SEE 3-17 (7.4g, F844.5%)S A2Th HRMS [M]': 886.4

Hu
e
dlo

[Add 57] 318tE 3-(3-(4,6-diphenyl-1,3,5-triazin—2-y1)-3,4-dihydroquinazolin-1(2H)-y1)-9-phenyl-9H-
carbazole 9 34

9-(4-bromophenyl )-9H-carbazole ™4l N-(4-bromophenyl)-N-phenylnaphthalen-2-amine & A}&3l= 2SS A9

Stals, 7] e 563 FAde AAGS st A e 3-6(5& 51%)S AUtk HRMS [M]

+

[gAdd 58] 3}3tE 3-(3-(4,6-diphenyl-1,3,5-triazin—

carbazole 9] §H4

9-(4-bromophenyl )-9H-carbazole WAl N-(4-bromophenyl)-N-phenylnaphthalen-1-amine & A}&3l= AES A9

stats, A7) B 563 AW HAS FaAstel TAl ST 3-8(5E 48%0)S AATH. HRMS [M]':744.

=~
©
\]

[Add 59] 313tE 3-(3-(4,6-diphenyl-1,3,5-triazin—2-y1)-3,4-dihydroquinazolin-1(2H)-y1)-9-phenyl-9H-
carbazole 9 34

9-(4-bromophenyl)-9H-carbazole ™Al 2-chloro—-4,6-diphenyl-1,3,5-triazine & A}g3l= AS AQstas,

A7) Ao 563 FUsH BAL Faele] mA SFE 3-19(5F 56%)S ATh. HRMS [M]

+
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[0213]

[0214]

[0215]

[0216]

[0217]

[0218]

[0219]

[0220]

[0221]

[0222]

[0223]

[0224]
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[&Add 60] 313tE 3-(3-(3-(4,6-diphenyl-1,3,5-triazin-2-yl)phenyl)-3,4-dihydroquinazolin-1(2H)-y1)-9-
phenyl-9H-carbazole 9] A

9-(4-bromophenyl)-9H-carbazole th4l 2-(3-bromophenyl)-4,6-diphenyl-1,3,5-triazine & AF&3t= RS A€
stas, A7) dAe 563 L3 HAS sl A TR 3-20(58 66%)2 AT, HRMS [M] :758.91

.

[ZA]d 1~21] 54 7] BL &Ae] Az

orA dAgdo A IR 7F sleE(1-1, 1-3, 1-4, 1-6, 1-9, 1-12, 1-13, 2-1, 2-3, 2-4, 2-6, 2-9, 2-12, 2-
13, 3-1, 3-3, 3-4, 3-6, 3-9, 3-12, 3-13)& EAZoE ded WHoR uFE FIAAAES 3% T 3§17
HAo w}t HA {7] EL 23S A7)
WA ITO (Indium tin oxide)”} 1500A F7A= 4l -
Aol Eud olaxmd I3, ofAE, HEe 5o A=
7] (Power sonic 405, SR EA)Z o]FA|Zl & UVE o|&3le] A7) 7|#S 5583 AASE AF S22 7]
& o]F3lelt.

=
o T T

PN
~N
)
o
ol\
=l
»
B
i
frt
E
_O‘ﬂ
3
®

olgA Fwvd IT0 ¥4 A= o m-MIDATA (60 nm)/TCTA (80 nm)/ 3}gE 1-1, 1-3, 1-4, 1-6, 1-9, 1-12,
1-13, 2-1, 2-3, 2-4, 2-6, 2-9, 2-12, 2-13, 3-1, 3-3, 3-4, 3-6, 3-9, 3-12, 3-13 (ZZ}) + 10 % Ir(ppy)s

(300nm)/BCP (10 nm)/Algs (30 nm)/LiF (1 nm)/Al (200 nm) o= AZF3te] f-7] EL 225 AlZtstgitt.

m-MIDATA, TCTA, Ir(ppy)s, CBP & BCPe] F+%+& 3}7])¢ 7).

@%@% S o

oae

[v]d 1] 54 §7] BEL A2 A2}

BHE A BY BAE BARA HFE 11 O BPE ASeE AL Asdsnt AAd 13 5 34
o % 7] B 4AE Agaedn.
7 1
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[0225]

[0226]

[0227]

[0228]

[0229]

[0230]

[0231]
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3| A2g Zhzbe] wmaAl §7] EL &bl diste] AFEE 10 mA/arol A el A
Aias 2 3 938 S48k, 2 23E 8] & 1o yehide.

1
g ZAE TE A EL 9= AFas
W) (nm) (cd/N)
A 1 1-1 6.1 512 41.1
Ao 2 1-3 5.9 516 42.3
A 3 1-4 5.8 515 39.1
A 4 1-6 6.3 514 40.1
A Ao 5 1-9 5.9 513 41.6
Al 6 1-12 5.8 515 39.6
Ao 7 1-13 6.3 514 40.8
A 8 2-1 5.8 512 40.6
A 9 2-3 6.3 516 39.9
2IA14] 10 2-4 6.1 515 39.8
AA 9 11 2-6 5.9 514 41.3
2Ald] 12 2-9 6.1 515 40.5
AA o 13 2-12 5.9 514 45.2
2IAld] 14 2-13 5.8 514 42.3
AA o 15 3-1 6.4 514 39.4
2AA o 16 3-3 5.9 512 41.0
Ao 17 3-4 5.7 516 40.8
2IAld] 18 3-6 6.1 515 39.5
AA o 19 3-9 6.5 514 40.3
2IA1e] 20 3-12 5.9 513 41.1
Ao 21 3-13 5.8 514 40.5
Hlalo 1 CBP 6.93 516 38.2

47) E 100 e kst gol, B
A Fe CBPE AMgEE Hlate] 19

e il 2e @ & 9

g 2 ARgsHE WA 1219 =4 f7] BL &
=4 §7) BL 2sh viws) B 9 BE R TEAG WA urh $59

[AAld] 22~48 1 AX {7] EL 24 A=

ok A oA A 7+ 3ketE (1-5, 1-11, 1-14, 1-15, 1-16, 1-17, 1-18, 1-19, 1-20, 2-5, 2-11, 2-14,
2-15, 2-16, 2-17, 2-18, 2-19, 2-20, 3-5, 3-11, 3-14, 3-15, 3-16, 3-17, 3-18, 3-19, 3-20) & EAZ o=
gzl HoR dek SHAE A § oofe] HAdl wet A #77] EL 245 Akl

WA, IT0 (Indium tin oxide)7} 1500A FA=Z ulet IHE i R=1 Aﬂﬂo]-oﬂ]:} EX-PS
AF o] BuUd olhx 2 4FE, ofAE, WEE 59 AR 253 AHS stal AdxAIZ F UV OZONE A4
7] (Power sonic 405, SIAIH|IZL)Z o]FAIZ] The W& ©|&3te 7] 7|#E 5837 AlAsta AF S27|2 7]
*HE o] F3T.

vlol 5

olgA &u|d IT0O T4 A= o] CuPc (10 nm)/ TPAC (30 nm)/ 3&E&E 1-5, 1-11, 1-14, 1-15, 1-16, 1-17,
1-18, 1-19, 1-20, 2-5, 2-11, 2-14, 2-15, 2-16, 2-17, 2-18, 2-19, 2-20, 3-5, 3-11, 3-14, 3-15, 3-16, 3-
17, 3-18, 3-19, 3-20 (Z}Z}) + 7 % Flrpic (30nm)/ Algs (30 nm)/ LiF (0.2 nm)/Al (150 nm) +o.2 A ZF3}o]

7] EL 228 A28t
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[0232]

[0233]

[0234]

[0235]

[0236]

[0237]

[0238]

[0239]

CuPc, TPAC, Flrpic®] &+ 3719 #t}.
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9, s Es
=N N~
Ol L
07 Q o
& /N,
TPAC Firpic
[H]3e] 2] §7] EL A9l A2}
H3S JAA BF T2E EAZA IIE 1-5 U4l (BPE AMEste AS AlQstas HAAld 229 5L 1
Aoz HA §7] EL 2AE A2sFATh
7k 2
AAld 22~ 48 D Hlulef| 2004 AZFSE ZFzke] A A {-7] EL Ao tiste] AFEE 10 mA/ardll Q] FE S,
AFas 2 $F 948 A8k, 1 238 57 & 240 e
Z 2
IAE TE A EL 93 AFas
QD) (nm) (cd/A)
A A of 22 1-5 7.24 474 5.96
A Ao 23 1-11 7.7 478 5.89
Ao 24 1-14 7.42 476 6.11
A Ao 25 1-15 7.67 477 5.85
Ao 26 1-16 7.49 475 5.81
A Ao 27 1-17 7.6 473 5.9
A Ao 28 1-18 7.39 473 6.17
A Ao 29 1-19 7.28 472 5.99
A Ao 30 1-20 7.32 473 6.24
A Ao 31 2-5 7.4 475 6.05
A Ao 32 2-11 7.42 474 6.11
A Ao 33 2-14 7.32 476 5.89
Ao 34 2-15 7.49 474 5.85
A Ao 35 2-16 7.7 477 5.61
Ao 36 2-17 7.43 476 5.81
A Ao 37 2-18 7.20 473 5.88
A Ao 38 2-19 7.35 475 5.64
A Ao 39 2-20 7.24 474 5.9
A Ao 40 3-5 7.5 471 5.98
Ao 41 3-11 7.32 474 6.10
A Ao 42 3-14 7.5 477 6.43
A Ao 43 3-15 7.45 476 6.5
Ao 44 3-16 7.5 474 6.21
A Ao 45 3-17 7.6 477 6.11
Ao 46 3-18 7.6 473 6.2
Ao 47 3-19 7.7 478 6.5
A Ao 48 3-20 7.42 475 6.11
Hluld 2 CBP 7.80 474 5.80

371

E 200 ek ks gol, ¥ u

2 ALgahs AA)

22~489] HA {7 EL A&



>~

Faalis uae] 29] FA 57 BL Az} H) sl

o) o)
R= = T M
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