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(57) Abstract: The present invention relates to a novel compound and an organic electroluminescent element including the same.
According to the present invention, the compound is used for an organic layer of the organic electroluminescent element, preferably,
for a hole injection layer, a hole transport layer, a light-emitting layer, an electron transport layer or an electron injection layer so as to
enable light-emitting efficiency, driving voltage, lifespan and the like of the organic electroluminescent element to improve.
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E2d9dg, A E2924, =2 B Y(norbornyl), ©} T} 7HE (adamantine)s ©] 1T}
[115] " E| A E RG-S A 3 WA 409] B]- ek vl A (23t a1 el Y
B st R R A QALE Al Sk Aol X = 171e] 28715 o vl eh,
al

Al 215 A8, ol o] B AR o i B e e ek ol
ik,
[116]  "obE"e ¥ e iz 20 9] aelrk 23HE, Bag 6 A 609] WS

H

AQ

BFel A 2R A AAE Al A S dojA]= 171 #HETE et
oju],2 o] 9] il = M &t HAE Y S3E FH R A ¢ ok
ol o] vl A4 Q1 o 2= #|d, v]#d, ¥ & d(terphenyl), F =& A FEZH,
?J;Eaa o ] )‘1\
[117] "E | ZolE & YR 5 A 609 B dH Z Aol EE T
e H EALo] 2 Y WS B3l AR E g4 GAE A7 st doj A=
17he] 287124, a1 = sy o) o] ghaA, ubgh A EH A= 1 W A 39] whA T}
A2 (N), A2=(0), BH(S) = Al w(Se)dt 2 &l e = A= A ety o),
e 2ol & 2 o] o] 7t R v FREAY 53 JujE F2E ¢
Aar, vpolzt ol 7| of o) 3t e S 4= vt o] ] g 3 E| 2ol H 9
H A gHA Q1 of| 2= s el e, v, vl e u| ), ¥ e uh A d, Evjolx]d 7}
E-& 69 B i=Alol & ¥ a1, ¥ =5 A}E| of ' (phenoxathienyl),
Q1= 2] 2 d (indolizinyl), 1% 2 (indolyl), 7 2] ' (purinyl), F & & (quinolyl),
Hll 22 E] o} (benzothiazole), 7FiFE E (carbazolyl) 3} -2 S| Alo]| &9 1] 2
2-Frehd, N-o|nthE4, 2-0o| FALEE, 2-9) g U, 2-9] VU d 58 &
o)
(8] "o A RO FAIF 17he] 418718 o]ulahvd, 7] RS B |
WA 409 &2 A, 2 H(linear), = 3 (branched) S AFo] &€ (cyclic) T2 &
FHT 4 Ak o) el & A SA o] HA A o) 2= v B A, o) FA
nERLEA LR EA, (FEA] A DA S S 5 5
[119] "ol H L A= RO-E TAH = 17Fe] ARV E s
11 G02) OFS191 < ol 2 OFSL A2 M 281 o 150
MRS 995 el 3
[120] "A A A B AT 1 A 40/] G = X e Y-S ofn|sty,

L

N

m°1‘
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[132]

[133]

[134]

[135]

[136]

[137]
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o
= LIOJAIF 22 U3 72 =4 Fol o ol Eolvt d ¥ = A

[s=H] o] 1] 2.3-bis
(4.4.5.5-tetramethyl-1.3.2-dioxaborolan-2-yl)dibenzo[b.c][1.4]dioxine 2] A

Croor CL, DE <
—).
@] Br Pd(dppf)., KOAC
1,4-Dioxane

2,3-dibromodibenzo[b,e][1,4]dioxine (50.0 g, 146.2 mmol),
4,4,4'.4'5,5,5',5"-octamethyl-2,2'-bi(1,3,2-dioxaborolane) (74.3 g, 292.4 mmol)Z
Pd(dppf), (3.6 g, 4.4 mmol), KOAc (28.7 g, 292.4 mmol)= Toluene 1000mé, EtOH
200mé, H,O 200méel] & oL 124 1HEst 7R3k 73S u)h vk 24 &
He S 2 efo] B2 53810 MgSO.E Wil et A8 {7159
S E A F Al ARt E I S o] &5to] 4 s}ehE<l
2,3-bis(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)dibenzo[b.e][ 1,4]dioxine (42.7 g,
TE 67%)& AU

'H-NMR: & 1.20(s, 24H), 6.82(q, 2H), 6.94-6.95(m, 4H)

[LCMS]: 437
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[142]
[143] T-H] 4 21 2.2'-(dibenzo[b.cl[1.4]dioxine-1.3-diy)bis
4.4.5.5-tetramethyl-1.3.2-dioxaborolane) 2] 314

144
Ll o0 0 W
B-B, 0. .0
. Br O 0\ — g~
-—)»
o B 3
" Pd(dppf),, KOAG o) B-©

i
1,4-Dioxane 0

[145] 1,3-dibromodibenzo[b,e][1,4]dioxine (50.0 g, 146.2 mmol),
4,4,4'.4'5,5,5',5"-octamethyl-2,2'-bi(1,3,2-dioxaborolane) (74.3 g, 292.4 mmol)Z
Pd(dppf), (3.6 g, 4.4 mmol), KOAc (28.7 g, 292.4 mmol)= Toluene 1000mé, EtOH
200me, H,O 200méel] ¥ a1 12/\]7J ol 7t 38kt vhs 4 &

S 2efo] =& 35301 MgS0,5 ¥l HEleqich e | 77159
vlg AR F AdaRrte 19 o) Bohe] 54 #ihEs)
2,2'(dibenzo[b.e][1,4]dioxine-1,3-diyl)bis(4,4,5,5-tetramethyl-1,3,2-dioxaborolane)
(44.6 g, T8 70%)< At

[146] 'H-NMR: & 1.20(s, 24H), 6.82(q, 2H), 6.94-6.95(m, 3H), 7.01(s, 1H)

[147] [LCMS]: 437

[148]

[149]  [E=H]ell 3] 1.4-bis
4.4.5.5-tetramethyl-1.3.2-dioxaborolan-2-yl)dibenzo[b.el[1.4]1dioxine 2] 3+

[150]

/

N ]é

dppf)2 KOAc

1,4-Dioxane

[151] 1,4-dibromodibenzo[b,e][1,4]dioxine (50.0 g, 146.2 mmol),
4,4,4'.4'5,5,5',5"-octamethyl-2,2'-bi(1,3,2-dioxaborolane) (74.3 g, 292.4 mmol)Z
Pd(dppf), (3.6 g, 4.4 mmol), KOAc (28.7 g, 292.4 mmol)= Toluene 1000mé, EtOH
200m¢, H,0 200méel] g iz 124 7H5- 2k 7FA gk sk Qo). whg 2 +
WA F2eo| =2 535401 MeS0,.E ¥Wal HE St A8 H §-715 9]
S E AN F AHAREIHIE o] &sto] H4 5EE4l
1,4-bis(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)dibenzo[b,e][ 1,4]dioxine (41.5 g,
TH 70%)2 AT
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[152] 'H-NMR: & 1.20(s, 24H), 6.82(q, 2H), 6.94 (q, 2H), 7.43(s, 2H)

[153] [LCMS]: 437

[154]

[155]  [5=8]el 4] 2.4-diphenyl
-6-(3-(4.4.5.5-tetramethyl-1.3.2-dioxaborolan-2-yldibenzo[b.e][1.4]dioxin-2-y1)-1.3.5-
triazine 2] 34

[156] cl

)
\ =N
‘P’§< F{ 9
(‘)\z< Pd(PPh;),, K;CO4 A g ~F g0 =
I Toluene, EtOH, H,0 6

[157] H] o 19] 54 33HE (20.0 g, 45.9 mmol), 2-chloro-4,6-diphenyl-1,3,5-triazine
(12.3 g, 45.9 mmol) ¥ Pd(PPh;), (2.6 g, 2.3 mmol), K,CO; (19.0 g, 137.6 mmol)<-
Toluene 500m¢, EtOH 100m¢, H,O 100méol] ¥ a1 12A] 7H&-¢k 7k #7318l ). whk-&-
2A g2 el g 2561 MgS0,E ¥ Relelich AElw
#7158 EHE AT F AHARZEIYIE o] &3] 54 315=<l
2,4-diphenyl-6-(3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)dibenzo[b,e][ 1,4]dioxi
n-2-yl)-1,3,5-triazine (20.1 g, & 81%)& LAt}

[158] 'H-NMR: 6 1.20(s, 12H), 6.82(q, 2H), 6.94(q, 2H), 7.12(s, 1H), 7.29(s, 1H),
7.50-7.52(m, 6H), 8.36-8.37(m, 4H)

[159] [LCMS]: 542

[160]

[161]  [5=8]ll 5] 2-([1.1-biphenyl]-4-yl
)-4-phenyl-6-(3-(4.4.5.5-tetramethyl-1.3.2-dioxaborolan-2-yl)dibenzo[b.c[ 1.4]dioxin-
2-y1)-1.3.5-triazine 2] 314

[162]

‘ =
¢ Yano 4
0 :E - NN
@ODE, I o Q»\
i Pd(PPhy)s, KzCO3 O
Toluene, EtOH, H,O
[163] TH] o 19] 54 3}3H= (20.0 g, 45.9 mmol),

2-([1,1'-biphenyl]-4-yl)-4-chloro-6-phenyl-1,3,5-triazine (15.8 g, 45.9 mmol) 2
Pd(PPh;), (2.6 g, 2.3 mmol), K,CO; (19.0 g, 137.6 mmol)-& Toluene 500m¢, EtOH
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[164]

[165]
[166]
[167]

[168]

[169]

[170]

[171]
[172]
[173]

100m¢, H,0 100méell ¥ a1 12/«] & b gkl vk whg A F
e A2 eo| =2 35801 MeSO.E Wil BE§t. dEH F71359
S| E A A T A agvE 1 E o] &5t B4 33EQ
2-([1,1'-biphenyl]-4-yl)-4-phenyl-6-(3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)di
benzo[b.e][1,4]dioxin-2-yl)-1,3,5-triazine (22.1 g, T8 78%)= A T}
'H-NMR: & 1.20(s, 12H), 6.82(q, 2H), 6.94(q, 2H), 7.12(s, 1H), 7.25(d, 2H), 7.29(s,
1H), 7.41-7.49(m, 3H), 7.50-7.52(m, 3H), 7.75(d, 2H), 7.96(d, 2H), 8.36-8.37(m, 2H)
[LCMS]: 618

[s=4] o]l 6] 4-([1.1'-biphenyl]-4-yl
)-2-phenvl-6-(3-(4.4.5.5-tetramethyl-1.3.2-dioxaborolan-2-yldibenzo[b.e][ 1.4]dioxin-
2-v)pyrimidine 8] 3HAl

;/}‘
X
!
0/\/>/<
1 N
@ e (I m
B0 D
: Pd(PPhs)s, cho3 ¢
O~ Toluene, EtOH, HyO

A

TH] o 19] 54 3}3H= (20.0 g, 45.9 mmol),
2-([1,1'-biphenyl]-4-yl)-4-chloro-6-phenyl-1,3,5-triazine (15.7 g, 45.9 mmol) 2
Pd(PPh,), (2.6 g, 2.3 mmol), K,CO; (19.0 g, 137.6 mmol)-&- Toluene 500m{, EtOH
100mé, H,O 100mell & 31 12/«1 et 7t gk Reiny whs $4 5
HE Al S 2 ebo] =7 35355 MeSO,E Wil HE St 2H ¥ §7]5 9]
S E A7 F Ad Azt E1 ] S o] &3] H4 3gEel
4-([1,1'-biphenyl]-4-yl)-2-phenyl-6-(3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)di
benzo[b,e][1,4]dioxin-2-yl)pyrimidine (21.5 g, =& 76%)S A A}

'H-NMR: & 1.20(s, 12H), 6.82(q, 2H), 6.94(q, 2H), 7.12(s, 1H), 7.29(s, 1H),
7.41-7.49(m, 3H), 7.50-7.52(m, 3H), 7.75(d, 2H), 7.85(d, 2H), 8.23(s, 1H), 8.30(d,
2H), 8.36-8.37(m, 2H)

[LCMS]: 617

[z=4] o]l 71 2.4-diphenyl
-6-(3-(4.4.5.5-tetramethvyl-1.3.2-dioxaborolan-2-yl)dibenzo[b.e][ 1.4]dioxin-1-y1)-1.3.5-

triazine 2] 3HA]
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[174]

[175]

[176]

[177]
[178]
[179]

[180]

[181]

[182]

Cl

Pd(PPhs),, KsCO4
Toluene, EtOH, H,O

o0 sWs
0. .0 =N N
B 1
w0 d N.oN
e ATy
O
wH] o 29] 54 33E (20.0 g, 45.9 mmol), 2-chloro-4,6-diphenyl-1,3,5-triazine
(12.3 g, 45.9 mmol) 2 Pd(PPh;), (2.6 g, 2.3 mmol), K,CO; (19.0 g, 137.6 mmol)&
Toluene 500mé, EtOH 100mé, H,O 100meel] ¥ a1 12A] 75 <t 7HE 3731 i o). vES
TA vl EZgo)|EE F2381a MeS0,5 Wil FE St JE ¥
F712d S E AT T AL a2 e Y9 E o] &3te] 24 33 E <l
2,4-diphenyl-6-(3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)dibenzo[b,e][ 1,4]dioxi
n-1-yl)-1,3,5-triazine (20.1 g, & 81%)= A3t}
'H-NMR: & 1.20(s, 12H), 6.82(q, 2H), 6.94(q, 2H), 7.05(s, 1H), 7.35(s, 1H),
7.50-7.52(m, 6H), 8.36-8.37(m, 4H)
[LCMS]: 542

[s=H] o]l 8]2-([1.1-biphenyl]-4-yl
)-4-phenvl-6-(3-(4.4.5.5-tetramethyl-1.3.2-dioxaborolan-2-yldibenzo[b.el[ 1.4]dioxin-

1-yI)-1.3.5-triazine 2] 314

o
i .
o, .0 N
5 NY© ] S
' ‘ N

(@)
> X N__N
Crx ¥
]
o\,z/\ »
Pd(PPhs)s, K,COs

Toluene, EtOH, H,0O

TH]of 29] 54 3}3H= (20.0 g, 45.9 mmol),
2-([1,1'-biphenyl]-4-yl)-4-chloro-6-phenyl-1,3,5-triazine (15.8 g, 45.9 mmol) 2
Pd(PPh,), (2.6 g, 2.3 mmol), K,CO; (19.0 g, 137.6 mmol)-&- Toluene 500m{, EtOH
100mé, H,O 100mell & 31 12/«1 et 7t gk Reiny whs $4 5
HE Al S 2 ebo] =7 35355 MeSO,E Wil HE St 2H ¥ §7]5 9]
S E A7 F Ad Azt E1 ] S o] &3] H4 3gEel
2-([1,1'-biphenyl]-4-yl)-4-phenyl-6-(3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)di
benzo[b.e][1,4]dioxin-1-yl)-1,3,5-triazine (22.1 g, T8 78%)= A T}

'H-NMR: & 1.20(s, 12H), 6.82(q, 2H), 6.94(q, 2H), 7.05(s, 1H), 7.25(d, 2H), 7.35(s,
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[183]
[184]
[185]

[186]

[187]

[188]

[189]
[190]
[191]

[192]

1H), 7.41-7.49(m, 3H), 7.50-7.52(m, 3H), 7.75(d, 2H), 7.96(d, 2H), 8.36-8.37(m, 2H)
[LCMS]: 618

[5=H] o]l 9] 4-(] 1.1'-biphenyl]-4-y1

-2-phenvl-6-(3-(4.4.5.5-tetramethyl-1.3.2-dioxaborolan-2-v)dibenzo[b.e][ 1.4]dioxin-

1-yDpyrimidine 2] 3+Ad

0. .0
B
Cror,
) B8-© S =
i ~ . ‘ ]
@] Pd\PPh3)4, KzCO:; o 0 = B/O\
Toluene, EtOH, H,0 O- 7&(\

TH]of 29] 54 3}3H= (20.0 g, 45.9 mmol),
2-([1,1'-biphenyl]-4-yl)-4-chloro-6-phenyl-1,3,5-triazine (15.7 g, 45.9 mmol) 2
Pd(PPh;), (2.6 g, 2.3 mmol), K,CO; (19.0 g, 137.6 mmol)-& Toluene 500m¢, EtOH
100mé, H,O 100méel] ¥ a1 12A] b5 ¢t 7HE sk it vh-8 &4 &
HEA SR efol =R 558kl MgSO,E FaLl FE 5T B ¥ #5759
S E A7 F Ad Azt E1 ] S o] &3] H4 3gEel
4-([1,1'-biphenyl]-4-yl)-2-phenyl-6-(3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)di
benzo[b.e][1,4]dioxin-1-yl)pyrimidine (21.5 g, & 76%)= A T}

'H-NMR: & 1.20(s, 12H), 6.82(q, 2H), 6.94(q, 2H), 7.05(s, 1H), 7.35(s, 1H),
7.41-7.49(m, 3H), 7.50-7.52(m, 3H), 7.75(d, 2H), 7.85(d, 2H), 8.23(s, 1H), 8.30(d,
2H), 8.36-8.37(m, 2H)

[LCMS]: 617

[52¥] o] 10] 2.4-diphenyl

-6-(4-(4.4.5.5-tetramethyl-1.3.2-dioxaborolan-2-yl)dibenzo[b.e][ 1.4]dioxin-1-y1)-1.3.5-
triazine 2] 3HA

o U
(L Cr

~

o 0 Pd(PPha),, KoCO5

Toluene, EtOH, H,O
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[193]

[194]
[195]

[196]
[197]

[198]

[199]

[200]

[201]
[202]
[203]

wH] o 39] 54 33E (20.0 g, 45.9 mmol), 2-chloro-4,6-diphenyl-1,3,5-triazine
(12.3 g, 45.9 mmol) ¥ Pd(PPh;), (2.6 g, 2.3 mmol), K,CO; (19.0 g, 137.6 mmol)<-
Toluene 500m¢, EtOH 100m¢, H,O 100méol] ¥ a1 12A] 7H&-¢k 7k #7318l ). whk-&-
24 T g FRdo| =g FE3a MgS0,2 Wil ZE it e d
#7158 EHE AT F AHARZEIYIE o] &3] 54 315=<l
2,4-diphenyl-6-(4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)dibenzo[b,e][ 1,4]dioxi
n-1-yl)-1,3,5-triazine (20.1 g, =& 81%)= A AT}

'H-NMR: 6 1.20(s, 12H), 6.82(q, 2H), 6.94(q, 2H), 7.45(d, 1H), 7.50-7.52(m, 6H),
7.62(d, 1H), 8.36-8.37(m, 4H)

[LCMS]: 542

[=8] ) 11]
2-([1.1'-biphenyl]-4-y1)-4-phenyl-6-(4-(4.4.5.5-tetramethyl-1.3.2-dioxaborolan-2-v1)di

benzolb.e][1.4]dioxin-1-yI)-1,3.5-triazine 2] $+4]

g\
A //\\: Za
e [ Q
j
O. B/O N Y N
o) Cl 0
X -
0 Pd(PPhs), K,CO4 ©i0
.B.
2L

Toluene, EtOH, HO

TH] o 39] 54 3}3H= (20.0 g, 45.9 mmol),
2-([1,1'-biphenyl]-4-yl)-4-chloro-6-phenyl-1,3,5-triazine (15.8 g, 45.9 mmol) 2
Pd(PPh,), (2.6 g, 2.3 mmol), K,CO; (19.0 g, 137.6 mmol)-&- Toluene 500m{, EtOH
100mé, H,O 100m¢ell ¥ aL 124 3kE ¢t 7k k7 ap it wh5- 2 5
e gl S 2ol =8 53131 MeSO, & Wi ZE 53t 28 H §7]5 <]
S E A7 F Ad Azt E1 ] S o] &3] H4 3gEel
2-([1,1'-biphenyl]-4-yl)-4-phenyl-6-(4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)di
benzo[b.e][1,4]dioxin-1-yl)-1,3,5-triazine (22.1 g, T8 78%)= A T}

'H-NMR: & 1.20(s, 12H), 6.82(q, 2H), 6.94(q, 2H), 7.25(d, 2H), 7.41-7.49(m, 4H),
7.50-7.52(m, 3H), 7.62(d, 1H), 7.75(d, 2H), 7.96(d, 2H), 8.36-8.37(m, 2H)
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2-([1,1'-biphenyl]-4-yl)-4-chloro-6-phenyl-1,3,5-triazine (15.7 g, 45.9 mmol) 2
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S E A7 F Ad Azt E1 ] S o] &3] H4 3gEel
4-([1,1'-biphenyl]-4-yl)-2-phenyl-6-(4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)di
benzo[b,e][1,4]dioxin-1-yl)pyrimidine (21.5 g, & 76%)S A AT}

'H-NMR: & 1.20(s, 12H), 6.82(q, 2H), 6.94(q, 2H), 7.41-7.49(m, 4H), 7.50-7.52(m,
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THl el 19] 54 g3+= (3 g, 6.9 mmol) 2}
2-(4-chlorophenyl)-4,6-diphenyl-1,3,5-triazine (4.7 g, 13.8 mmol) 2 Pd(PPh,), (0.4 g,
0.3 mmol), K,COs (2.8 g, 20.6 mmol)-S- Toluene 50m¢, EtOH 10m¢, HZO 10méel ¥ ar
12X s 7 S5kl vt whg A F WA E R o] =2 55kl MgSO,
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w=H] 4 19] 54 33E (3 g 6.9 mmol)9}
2-(4-chlorophenyl)-4,6-diphenyl-1,3,5-triazine (4.7 g, 13.8 mmol) 2 Pd(PPh,), (0.4 g,
0.3 mmol), K,CO; (2.8 g, 20.6 mmol)S- Toluene 50mé, EtOH 10m¢, H,O 10mll] 31
12X s 7 S5k lv. whg A F WA E R o] =2 56kl MgSO,
£ ¥ el 28 E §7159 v E A T AR Edg S
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[LCMS]: 797

[ehAlof 3] 3tet= A-99] oAl

(% Q
e N
NQ %0 \\N%
5? NH:’ JOI;NgN\
7N

— 0\7’ N

Wan
SR ,;\/
SRse: G

0‘7<< Pd(PPhy)s, K,CO4 /=
N,

Toluene, EtOH, H,O

0O
RS

l

7

A-9
oo 19] 54 3}gh= (3 g, 6.9 mmol) 9
2-chloro-4-(dibenzo[b,d]furan-3-yl)-6-phenyl-1,3,5-triazine (4.9 g, 13.8 mmol) %
Pd(PPh;), (0.4 g, 0.3 mmol), K,CO; (2.8 g, 20.6 mmol)-& Toluene 50m¢, EtOH 10m¢,
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2-chloro-4-(dibenzo[b,d]furan-3-yl)-6-phenyl-1,3,5-triazine (4.9 g, 13.8 mmol) %
Pd(PPhs), (0.4 g, 0.3 mmol), K,CO; (2.8 g, 20.6 mmol)-S- Toluene 50m¢, EtOH 10m¢,
H,O 10meol] aL 124 3FE et 74 Sk e it wh-g 52 5
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4-chloro-2-phenyl-6-(4-(pyridin-3-yl)phenyl)pyrimidine (4.7 g, 13.8 mmol) ¥ Pd(PPh
3)s (0.4 g, 0.3 mmol), K,CO; (2.8 g, 20.6 mmol)-S- Toluene 50m¢, EtOH 10m¢, H,O
10meel] ¥ar 1224 3bg <t 7FA kR e it who 2 S g E 2 el =R
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THl ol 29] 54 g3E (3 g, 6.9 mmol) 2}
2-(4-chlorophenyl)-4,6-diphenyl-1,3,5-triazine (4.7 g, 13.8 mmol) 2 Pd(PPh,), (0.4 g,
0.3 mmol), K,CO; (2.8 g, 20.6 mmol)-S- Toluene 50m¢, EtOH 10m¢, H20 10meel] ¥ ar
12X s 7 S5k lv. whg A F WA E R o] =2 56kl MgSO,
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2-(4-chlorophenyl)-4,6-diphenyl-1,3,5-triazine (4.7 g, 13.8 mmol) 2 Pd(PPh,), (0.4 g,
0.3 mmol), K,CO; (2.8 g, 20.6 mmol)S- Toluene 50mé, EtOH 10m¢, H,O 10mll] 31
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THl ol 29] 54 g3E (3 g, 6.9 mmol) 2}
2-chloro-4-(dibenzo[b,d]furan-3-yl)-6-phenyl-1,3,5-triazine (4.9 g, 13.8 mmol) %
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2-chloro-4-(9,9-dimethyl-9H-fluoren-2-yl)-6-phenyl-1,3,5-triazine (4.9 g, 13.8 mmol)
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THl ol 29] 54 g3E (3 g, 6.9 mmol) 2}
4-chloro-2-phenyl-6-(4-(pyridin-3-yl)phenyl)pyrimidine (4.7 g, 13.8 mmol) ¥ Pd(PPh
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e dE 2ol =2 F538Ha MgSO,5 ¥ H S ZHE #7159
S E A F Al ARt E DI S o] &5to] 4 3= E-10 25 g,
‘FE 61%) = = }Aq

[LCMS]: 829

SHA o) 23] 313t = F-112] 314

Ci, =—
1/ N \>
oe :
== \
Z §\//>
g9 -

Y

Pd(PPhz)s, KoCO3
Toluene, EtOH, H,O

TH] o 69] 54 3}3t= (3 g, 4.9 mmol)<}
2-chloro-4-(9,9-dimethyl-9H-fluoren-3-yl)-6-phenyl-1,3,5-triazine (1.9 g, 4.9 mmol)
2 Pd(PPh;), (0.3 g, 0.2 mmol), K,CO; (2.0 g, 14.6 mmol)<- Toluene 50m¢, EtOH
10me, H,0 10meel) 31 1241750 /H A 8581 oh wh e A F
WlEl Al 2eto] =2 S50k MeS0,2 Wi WEBglth WEH 775
B AAG F Y ARAE 1) S o) &3te] B4 SR F11 27 g,
T 66%)= DAt

[LCMS]: 838

shAl o] 24] 33L& F-122] Al
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[325] X
1 L
Q —
[ ! /
= -
e ,.O«\ e /[\\‘N /‘*\ //‘\\ \ () /‘\ \\ /
» | P » Pd{PPha)s, KoCO5
o B~ 7&< Toluene, EtOH, H;0
O-

[326]

[327
[328
[329
[330

— e e

[331]

[332]
[333]

TH] o 62] 54 3}13H= (3 g, 4.9 mmol)®} (4-cyanophenyl)boronic acid (0.7 g, 4.9
mmol) ¥ Pd(PPh;), (0.3 g, 0.2 mmol), K,CO; (2.0 g, 14.6 mmol)<= Toluene 50md,
EtOH 10m¢, H,O 10m¢ell YL 12A] M5 7 sl i) w8 4 &
el Z 2 glo] =2 53} MeS0,5 9l BE 3k ded ]*59]
S E A F Al AamntE 29 S o] &5te] B4 519=¢ F-12(1.9¢,
T 66%)= DAt

[LCMS]: 592

[3h4d ol 25] 33L& G-22] 314l

Ciw = g Yﬁj

= i N N |
[ ‘ ] N _ >_\\\__/}7Cl WVN N
X N 2 N |
Y NN
N._=N \;r
o 7 T
A = - L N
@ 1/ O CO e o I r j
o E§/7Z< Pd(PPhs)s, KoCO;
O

Toluene, EIOH, H,O

<7“\

G-2

TH] o 79] 54 3}3t= (3 g, 5.5 mmol) <}
2-(4-chlorophenyl)-4,6-diphenyl-1,3,5-triazine (1.9 g, 5.5 mmol) 2 Pd(PPh,), (0.3 g,
0.3 mmol), K,CO; (2.3 g, 16.6 mmol)S- Toluene 50mé, EtOH 10m¢, H,O 10mll] 31
12AZFE S FA BT o gleh wkg F2 T u| A S R eto] = FE5 5L MeSO,
g Yo Aejstgivh BelE 57150 §E AAT F ARARIE TS
o] &alo] H2 5352l G2 (2.6 g, TH 65%)S AUt}

[LCMS]: 723
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[334] [31Ad o 261 3131 &= G-82] 314l

[335] 7
SN Ay
]
~ A LN O (
E\\/U\\I!/N:\\I/LJ sz f j
” ) D T
ok cl N
bl\o/\“\,/l\?/ e PA(PPh3)s, KzCOg B} ~
O\;ﬂ\ Toluene, EtOH, H,0O A [

[336] THl ol 7¢9] 54 g3+E (3 g, 5.5 mmol) 2}
4-(4-chlorophenyl)-2-phenyl-6-(4-(pyridin-3-yl)phenyl)pyrimidine (2.3 g, 5.5 mmol)
2 Pd(PPh;), (0.3 g, 0.3 mmol), K,CO; (2.3 g, 16.6 mmol)<- Toluene 50m¢, EtOH
10mé, H,O 10meell ¥ il 12A] {HaQF 71 3k-31 gl v} whg 54 &
gl el Z g2 dlo]| =2 &3 MgS0,& il e s %Ei 8729
SE AVE F A AR EIYI S o] geto] 54 3= G827 g,
T 62%)2 AT,

[337] [LCMS]: 799
[338]
[339] [31A o 27] 313t = H-9¢] A
[340] = 7
S Q Ll
7 N\ -l \/‘ N\Y/O
\)\ N [ o NS;N} N‘/N
S O g
C[Ol\l N /N PP EYe
| I o Y
Zo F;"'O>< Pd(PPh,),. K,CO3 N.zN
O-
]\ Toluene, EtOH, H,O %L,O
'8
H-9

[341] TH] o 89| -4 3}3t= (3 g, 4.9 mmol) <}
2-chloro-4-(dibenzo[b,d]furan-4-yl)-6-phenyl-1,3,5-triazine (1.7 g, 4.9 mmol) %
Pd(PPh,), (0.2 g, 0.3 mmol), K,CO; (2.0 g, 14.6 mmol)-S- Toluene 50m¢, EtOH 10m¢,
H,0 10meol] §aL 124 3FE et 74 Sk e it wh-g 52 +
HE &2 efol =2 FE38)31 MgSO,& Wil ZHFSI o ZHH f7159
S E A AH AR ETHIE o] ot B4 P HI (2T g,
TE 67%)= LU

[342] [LCMS]: 813

[343]
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[344] S}/ oll 28] 3het& H-109] 4]
[345] E;i )
C\ s NP @
= T
e /\EQ/' . /NYQ [
/\H 7 ﬂ S 1&' ) @[O /\|
N e © | \I\W/u
NN - NN
SRS NGFCN Pd{PPh;)4, K2CO;4 \
@O_/i\/ 40 Toluene, E1OH, H,0 lJ\
o\/2< o
H-10
[346] THl ol 89 &4 #3E (3 g, 4.9 mmol) 2}
2-chloro-4-(dibenzo[b,d]thiophen-3-yl)-6-phenyl-1,3,5-triazine (1.8 g, 4.9 mmol) 2
Pd(PPhs), (0.2 g, 0.3 mmol), K,CO; (2.0 g, 14.6 mmol)-S- Toluene 50m¢, EtOH 10m¢,
H,O 10méol] @1 12A] 7FE9 7L 3738 Qivh vbe 24 &
Wl B2 R eho] = 2 F %53 MgSO,E Wt AElsh ek BElE §7]59)
S| & A A F AP AR E T T 5 o] 831o] £4] 3}3E<QI H-1025 g,
TE 61%)E AT
[347] [LCMS]: 829
[348]
[349] Sl o 201 Shet & 1-119] SHA
[350]
=N
¢ -
= R e
ST g
v '
S 'O\/]i\ »
i;[O/L,/j\B/O . Pd(PPha),, K,CO3
C‘)\ﬁ Toluene, EtOH, H,0
1-11
[351]  <&H]el 99 H-4) 33t= (3 g, 4.9 mmol) &}

2-chloro-4-(9,9-dimethyl-9H-fluoren-3-yl)-6-phenyl-1,3,5-triazine (1.9 g, 4.9 mmol)
2 Pd(PPhs), (0.3 g, 0.2 mmol), K,CO; (2.0 g, 14.6 mmol)<- Toluene 50m¢, EtOH
10mé, H,O 10meell WL 12A] Ha e 7 g8l i) vbg 4 &
W2 elo| =7 25510 MgS0,& ¥ eSSt ZHEH f7]5 9
S E A T AP RE 189 E o] &51o] 2% 3}3EC 1111 2.7 g,
T 66%) S ATt
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[352] [LCMS]: 838
[353]
[354] S}/ ol 301 stetE 1-122] $HA]
[355] %
N
P N
(HO)QB—“\MFCN ]\
(\/[ \IEL PA(PPhy);, KO, g JI)\
E ‘ -0 Toluene, EtOH, HyO
1-12
[356] H| o 92] - E} E (3 g, 4.9 mmol)%} (4-cyanophenyl)boronic acid (0.7 g, 4.9
mmol) ¥ Pd(PPh;), (0.3 g, 0.2 mmol), K,CO; (2.0 g, 14.6 mmol)= Toluene 50ml,
EtOH 10m¢, H,O 10111201] 3l A RFECE 7 A S ST WS A &
e SR efo] =R 35385 MgS0,5 Wil e eith. ZeH /759
Sl AT F A A2 ETH I E o] &ste] 54 FFEQ01-12(19g,
TE 66%)s AU
[357] [LCMS]: 592
[358]
359]  [EtAd el 31 315t= 522 §HAd
[360] = | Y@
. /N
Ne N
, Q s
N)—@>—C! 0
| d O
Pd(PPhg)s, K,CO . i B
Toluene?ét()l:, HzO | ; NJ\@
J-2
[361] TH] o 109] 54 3}3t= (3 g, 5.5 mmol)<}

2-(4-chlorophenyl)-4,6-diphenyl-1,3,5-triazine (1.9 g, 5.5 mmol) 2 Pd(PPh,), (0.3 g,
0.3 mmol), K,CO; (2.3 g, 16.6 mmol)-S- Toluene 50m¢, EtOH 10m¢, H20 10meel] ¥ ar
124 0FE S b SR WG B F vl F A F R o] = 2 FE5}H3 MgSO,
g Wi deshgich BEE 47159 §uE AAG F ARAZPLE 1Y) B
o|-galo] H-A HFEQN 226 g TEH 65%)= AU
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[362] [LCMS]: 723
[363]
[364] ShAd ol 321 31515 J-82] A
[365] / |
AN - F [ F ‘
<N | e N
8% o
a N [y
e
| P
N N
Cl
o g
L ]/\f PA(PPhs)s, KoCO;,
Toluene, EtOH, H,0
[366] TH] o 109] 54 3}3t= (3 g, 5.5 mmol)<}
4-(4-chlorophenyl)-2-phenyl-6-(4-(pyridin-3-yl)phenyl)pyrimidine (2.3 g, 5.5 mmol)
2 Pd(PPh;), (0.3 g, 0.3 mmol), K,CO; (2.3 g, 16.6 mmol)<- Toluene 50m¢, EtOH
10me, H,0 10meel) 31 1241750 /H A 8581 oh wh e A F
Wl R%l S 2 to] = 2 2%k MgS0,E W el stk el e F7] %l
S E A A F AA AR ETIHIE o] Gt B4 3FESQI8(27 g,
TE 62%)% AU
[367] [LCMS]: 799
[368]
[369] [3tAd o]l 33] 3}st& K92 34
[370]
- = =
\/{> N | Ny |
Q YL e e
=N
° |
— N
\_/ /,—J
L, LJ ~
Pd(PPhs),, KoCO4
){_{)\ Toluene, EtOH, H,0O
[371] TH] o 119] 54 3}13t= (3 g, 4.9 mmol) <}
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[372
[373
[374
[375

—t e e

[376]

[377]
[378]
[379]

2-chloro-4-(dibenzo[b,d]furan-4-yl)-6-phenyl-1,3,5-triazine (1.7 g, 4.9 mmol) %

Pd(PPh,), (0.2 g, 0.3 mmol), K,CO; (2.0 g, 14.6 mmol)-S- Toluene 50m¢, EtOH 10m¢,

H,O 10meell ¥ aL 124 7H5-9F 7FA $h7 8t Qi) wha 52 F

e dE 2ol =2 F538Ha MgSO,5 ¥ H S ZHE #7159
K-9 (2.7 g,

Sl 2 A F AP AR E L9 E o] §3ke] HH FHEQ
TE 67‘%))3l 1:}}\14‘
[LCMS]: 813

3P4 o] 34] 313t = K-102] T4

OGNS

g 0
N N N A
N'I T

>

<7'\

O
O/ O
o
s
Y

PA(PPhs)s, KoCO4
oo Toluene, EIOH, H,O

1

=H] 4 119] 54 33E (3 g 4.9 mmol)9}
2-chloro-4-(dibenzo[b,d]thiophen-3-yl)-6-phenyl-1,3,5-triazine (1.8 g, 4.9 mmol) 2
Pd(PPh,), (0.2 g, 0.3 mmol), K,CO; (2.0 g, 14.6 mmol)-S- Toluene 50m¢, EtOH 10m¢,
H,O 10meol] & 3L 124 &<k 74 sk e gl ot whg 2 &
HedEzefolER 358k MgSO,E HaL BE &t ZHH §715 9
S E A F Al A mntE 29 S o] &5te] B4 31922 K-10(25 g,
T 61%)2 AT

[LCMS]: 829

SHA ) 35) 813t E 119 344
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7 %i )

Y

Y ’
g Pd(PPh3)s, K;CO;4

N
Toluene, EtOH, H,0 \\w J\[ j
L-11

TH] o 129] 54 3}13t= (3 g, 4.9 mmol) <}
2-chloro-4-(9,9-dimethyl-9H-fluoren-3-yl)-6-phenyl-1,3,5-triazine (1.9 g, 4.9 mmol)
2 Pd(PPh;), (0.3 g, 0.2 mmol), K,CO; (2.0 g, 14.6 mmol)<- Toluene 50m¢, EtOH
10m¢, H,O 10meel] a1 12/\] et A Sreoith v A &
Wl B2 R eho] = 2 F %531 MgSO,E Wit AElshek. BElH §7]%59)
FE AAG F AP ARAE 1) S o) &3te] B4 PR L1127 g
T 66%)S DALt

[LCMS]: 838

[ o 36] 313t = [-122] 34

CJ\( \/E j (HO)ZB@>‘CN
) .
J/\ :[I Pd(PPhs)s, K;COy [J /\fj
Toluene, EtOH, H,O o
/ (S,
/)—\\ CN

wH] 4 129] 54 &3E (3 g, 4.9 mmol)2} (4-cyanophenyl)boronic acid (0.7 g,

4.9 mmol) ¥ Pd(PPh;), (0.3 g, 0.2 mmol), K,CO; (2.0 g, 14.6 mmol)= Toluene 50ml,
EtOH 10m¢, H,O 10méel] a1 124175 7L {3 whs =4 &
HE g E2dlo| =2 35383 MgSO,E YWl eSSt e EH f-7]15 9
S & ﬂﬂﬂf%Eiiﬂiﬂmﬂ%ﬂ%4ﬂ%@ﬂﬂ”NLua9&
T 66%)2 DAL

[LCMS]: 592

1A o) 37] 313t = M-22] 314l
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390 \
. L) »

N
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B l

OO0 S U
e - @
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Pd,{dbay),, (t-Bu)sP, NaOt-Bu
Toluene
\

[391] H] o 19] -4 33HE (3 g,69 mmol) <} 4-bromo-N,N-diphenylaniline (4.5 g,
13.8 mmol) ¥ Pd(PPh;), (0.4 g, 0.3 mmol), K,CO; (2.8 g, 20.6 mmol)< Toluene
50m¢, EtOH 10m¢, H,O 10méell ¥ a1 12A] 1H5<t 712 37 51 9 ). vk %75 =
el el Z g2 dlo| =8 &3 MgS0,5 il DE etk IHE f7]15 9
S E AAS F A ARZvfETY I E o] &3to] H4 eI M-2 (3.3 g,
A~ O
TE 71%) = }Aq

[392]  [LCMS]: 671
[393]
[394]  [31Alo] 38] 3131 & M-62] §14]
[395] Br .
W
NN/

|
0% S
DN O -
. »-
//'\B,O><
o Pdy(dba),, (t-Bu)sP, NaOt-Bu
-

| Toluene

M-6

[396] TH o 19] 54 33 (3 g, 6.9 mmol) @} 9-(4-bromophenyl)-9H-carbazole (4.4 g,
13.8 mmol) ¥ Pd(PPh;), (0.4 g, 0.3 mmol), K,CO; (2.8 g, 20.6 mmol)< Toluene
50m¢, EtOH 10m¢, H,O 10meell a1 1241 a9t 7FE gh5-8k ol o) vbg- &4 &

HE g E2dlo]| =2 5383 MgSO,E YWl BESIG L e H f-7]15 <
S E A F AA AR ETIHIE o] ot B4 FFEQAM-63.1g,
TE 68%)s AU

[397] [LCMS]: 667

[398]

[399]  [EtAlell 39] shet& N-29] $HA
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[401]
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AN N\

Br l X /]
L Y

|
S NN
% - )

Nige,
= % X
| | - ©
B . P v
YV aNg- 0 | :
0 B .
o Pdy(dba),, (1-Bu)zP, NaOt-Bu (0]

Toluene

., O
D

N-2

TH]of 29] 54 313 (3 g, 6.9 mmol)$} 4-bromo-N,N-diphenylaniline (4.5 g,
13.8 mmol) ¥ Pd(PPh;), (0.4 g, 0.3 mmol), K,CO; (2.8 g, 20.6 mmol)< Toluene
50mé, EtOH 10m¢, H,O 10meell ¥ a1 12A] 52t 7FE #H7 3ol et jb-& 52 &
HEA SR etolER $535k MgSO,E ¥ FESH3Y. dEH #7752
|l A7 F A A2 E 2 E o] &ste] 4 FFEQJAIN2G0g,
TE 65%)s AU

[LCMS]: 671

[l ol 40] 319t& N-69] $HA

| =

FNN

Pd (dba),, (I-Bu)4P, NaOt-Bu
Toluene 7\

N-6

TH]of 29] 54 33 (3 g, 6.9 mmol) @} 9-(4-bromophenyl)-9H-carbazole (4.4 g,
13.8 mmol) ¥ Pd(PPh;), (0.4 g, 0.3 mmol), K,CO; (2.8 g, 20.6 mmol)< Toluene
50mé, EtOH 10m¢, H,O 10meell ¥ a1 12A] 52t 7FE #H7 3ol et jb-& 52 &
el el Z g2 dlo| =8 &3 MgS0,5 il DE etk IHE f7]15 9
| A7 F A A2 E 2 E o] &ate] B4 FFEQJIN-6Q29g,
TE 63%)s AU

[LCMS]: 667

[3h4d ol 41] 33L& 0-22] 31Ad
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Br. =
1 e | ) y
N Y
et _ {

O._.0 /
BL = l \ /</ O\ [ Q
X .0 703 A 7N e —
0 . OO0
= o Pz —
B Pd;(dba),, (t-Bu);P, NaOt-Bu N\ /,> @
Q0 Toluene

A 0-2

TH] o 39] 54 33 (3 g, 6.9 mmol)$} 4-bromo-N,N-diphenylaniline (4.5 g,
13.8 mmol) ¥ Pd(PPh;), (0.4 g, 0.3 mmol), K,CO; (2.8 g, 20.6 mmol)< Toluene
50mé, EtOH 10m¢, H,O 10meell ¥ a1 12A] 52t 7FE #H7 3ol et jb-& 52 &
el el Z g2 dlo| =8 &3 MgS0,5 il DE etk IHE f7]15 9
| A7 F AR A2 E T E o] &ste] 4 FgEQ 02027,
TE 60%)s AU

[LCMS]: 671

[3hA4d ol 42] 3131 & 0-62] 34

L@ ) O

- NN\ / \\ /7

w \j /’7 NS
\ é\ \ \J:'/\ e O\_ fo

0.0

B
AN 0 AN - /

1 | )

== o = Pdy(dba),, (t-Bu).P, NaOt-Bu

O’B\O Toluene

\

|

TH]of 39] 54 33 (3 g, 6.9 mmol)®} 9-(4-bromophenyl)-9H-carbazole (4.4 g,
13.8 mmol) ¥ Pd(PPh;), (0.4 g, 0.3 mmol), K,CO; (2.8 g, 20.6 mmol)< Toluene
50mé, EtOH 10m¢, H,O 10meell ¥ a1 12A] 52t 7FE #H7 3ol et jb-& 52 &
el el Z g2 dlo| =8 &3 MgS0,5 il DE etk IHE f7]15 9
|l A7 F A A2 E 2 E o] &ate] B4 #gEQ10-6(29g,
TE 63%)s AU

[LCMS]: 667

[AAAd 1N HA F7] HA &g AR A X
SHAd o 104 A 33 E A-3E B34 2
oA E & 5, 5719 ol A £V WA G AAE A
ITO (Indium tin oxide)7} 1500 A 57 & whw} F
Z292 Al Z St S/ A Fe] Fuyd, olAx e
Hehg 5o SARE 29 M FH S Fta A7
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sonic 405, A H )R o| F A 7] th UVE o] &3] 7] 73 531t
At xlg AV & 732 o] F3l it

[421] 7714 &l SH|E ITO 74 A= e, DS-205 (6743 A}, 80 nm)/NPB (15
nm)/ADN + 5 % DS-405 (35242}, 30 nm)/3F3HE A-3 (30 nm)/LiF (1 nm)/Al
(200 nm) =22 A Fsle] §-7] AA EF 2AE Azt

[422]

[423] [HAld]2~361 A f7] RA &F 279 A=

[424] AL ol 10| A 835 A-3 T2l 3+ o) 2 W] 360 A Zh2z) gHAd & 313 E A-6,
A-9, A-14, A-17, A-23, B-3, B-6, B-9, B-14, B-17, B-23, C-3, C-6, C-9, C-14, C-17,
C-23, D-2, D-8, E-9, E-10, F-11, F-12, G-2, G-8, H-9, H-10, I-11, I-12, J-2, J-8, K-9,
K-10, L-11, L-125 AR&3t= 2l Al stale=, AA o 13 5L 38HA 5235t
71 AA w3 AxE A 25 o

[425]
[426] [Pl 11 A 7] A 433 ARl A ZF
[421] AR FES BARA STE A3 A Alg3E AHESHE AS Asl s,

A7 AAel 13 FdsHA| Fallste] A /7] A A e A Azl
[428]
[429] [Blue 2] A {7] AA 2F Lo A X
[430] AR FEF EEEA 3FE A3 U2 ET-13 A 8HE 21 Al 9l st e,
A7 AAel 13 FdsHA| Fallste] A /7] A A e A Azl
[431]
[432] [Blud 31 FM f7] AA &7 A3 Ax
[433] AZ FET BAEAM FE A-3E AFEEHA] &2 A S ALl stare, 4
Aol 13 FAeA a8l A 77] A A g 225 A 283
[434]

[435] 7] QA 1WA 36 2 H)ald] 1,2, 3904 AFE¥ ET-1, NPB, AND 2 Alg32]
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P 7N\
= i O : )\N\N JxlN : — >:~)
N ~ V { \
é ET" NPB

[437]

[438] [4 714 1]

[430] Al 1A 36 L Hane] 1,2, 3004 Al=H A7l P A §7] A
el hatel, AFUE 10 mAfrol A9l FHAE, AFEE D Y 925
S, 1 AsE ) E 10 dehysleh
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