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1,4-dioxane

H,0

A4 71F 3ol A 2-(3-Bromophenyl )-4,6-diphenyl-[1,3,5]triazine (10.0
g, 0.026 mol), 9,9-Dimethyl-9H-fluoren-2-yl-boronic acid (7.9 g, 0.033 mol),
Pd(PPhs3), (0.95 g, 0.001 mol) ¥ potassium carbonate (7.65 g, 0.078 mol)<
i@%Fq%,14ﬂmmm(&MM)mHﬁ(%HME_%%ﬁﬂ%ﬂ%q.ﬂ%‘%i

T, HEAS2go|ER {7|FE E8tL, MgS0E AMEEA 4] #71%500A
==  AAsNYG.  Eo  AA"R  FUIFAdA &HE AATG %
AP FZvE 389 [Hexane: MC =5:1 (v/v)]& AAst 3¢5 1 (8.2¢g, &
63%)E FATE.

HRMS [M]+: 501.62

[3Ad ol 2] e 3
(2-[3-(9,9-Dimethy1-9H-f luoren-3-y1)-phenyl1-4,6-diphenyl-[1,3,5]triazine) 9]

ki
P ca., ¢

N~ "N

o | Br Pd(PPhj),4 ~ |
N K,CO, N
. 1,4-dioxane

H,0

J
3
9,9-Dimethyl-9H-f luoren-2-yl-boronic | acid &
9,9-Dimethyl-9H-f luoren-3-yl-boronic acid (7.9 g, 0.033 mol)& AI-&3l= A
Aeetais, A7 e 13 5493 AA S F339 FJFE 32 AU
HRMS [M]+: 501.62

o >

)

28
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[3Ad of 3] ¢E 69
(2-[3-(9,9-Diphenyl-9H-f luoren-2-y1)-phenyl ]-4,6-diphenyl-[1,3,5]triazine) &

A
'S

9 Y eiom, Y
NP N NZ
] g Pd(PPhy), -
N K,CO4 N
©)\ J\©/ 1,4-dioxane ©)\

H,0
5 9,9-Dimethyl-9H-f luoren-2-yl-boronic acid Al

(9,9-diphenyl-9H-f luoren-2-yl)-boronic acid (11.9 g, 0.033 mol)E A}&3l=
AE AQstais, 47 A 17 543 AHLS F3519 IgE 695 I},
HRMS [M]+: 625.76

10 (37 4l 4] 3= 129
(2-[3-(9,9-Spirobi [9H-f luorene]——2-y1)-phenyl ]-4,6-diphenyl-[1,3,5]triazine)

o 4
(E = @ Qt.o
TOT =L O

H,0

129 ,
9,9-Dimethy1-9H-f luoren-2-yl-boronic acid o Al
15 9,9'-Spirobi[9H-fluorenel-2-yl-boronic acid (11.88g, 0.033 mol)Z& A}&3}+=
Ae Addstas, 47 @44 13 T4 AZE FIs IFFE 1298
AATY.
HRMS [M]+: 623.74

20 (A ¢l 5] SE
(4-[3-(9,9-Dimethy1-9H-f luoren-2-y1)-phenyl 1-2, 6~diphenyl-pyr imidine) 9
A )

(o))

29



WO 2016/105141

o G

PCT/KR2015/014222

N/N

Pd(PPhs) NN
‘/ X \‘/B' KeCO5 O X
1,4-dioxane
H2°
6
2-(3-Bromopheny! )-4,6-diphenyl-[1,3,5]triazine Al
4-(3-Bromophenyl)-2,6-diphenyl-pyrimidine (10.0 g, 0.026 mol )& A}I&3l+= AL
ALstie, A7) FAd 13 Y3 AAL S5 IFE 62 UG
5 HRMS [M]+: 500.63
(Aol 6] s3HE 74

(4-[3-(9,9-Diphenyl-9H-f luoren-2-y1)-phenyl]-2,6-diphenyl-pyrimidine) 2] A

g
N~ IN Pd(PPhyj)
K2c03 3)4
1,4-dioxane

H>0

10 9,9-Dimethyl-9H-f luoren-2-yl-boronic acid
(9,9-diphenyl-9H-f luoren-2-y1)-boronic acid (11.9 g, 0.033 mol)E A}&3}=
A& AQstaie, 47 $4d 59 53 AAS T35 JFE 748 AU,

HRMS [M]+: 624.77

=
£

rl

15 [7g o 7] 33E

134
(4-[3-(9,9-Spirobi [9H-f luorene]-2-y1)-phenyl 1-2,6-diphenyl-pyrimidine) &)
A
L)
O.Q BIOH);
N/ N Pd(PPhs) N
saaecull llen
1,4-dioxane
H,0
134
9,9-Dimethyl-9H-f luoren-2-yl-boronic acid 2K
20 9,9'-Spirobi[9H-fluorenel-2-yl-boronic acid (12.77g, 0.033 mol)& A}&3=
AL Afstaies, A7l T 59 T} #AL FIysled 3FE 134E
AT}
T A

HRMS [M]+: 622.75

30
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(A 4 8] 3 FE 7
(4-[3-(9,9-Dimethyl-9H-f luoren-2-y1)-phenyl1-2,6-diphenyl-pyridine) ¢ &4

P O eem

N s
$ Br  Pd(PPh;),
O K,CO3
O 1,4-dioxane
H,0
7
5 2-(3-Bromophenyl)-4,6-diphenyl-[1,3,5]triazine

£
tlo >

4-(3-Bromophenyl )-2,6-diphenyl-pyridine (10.0g, 0.026 mol)E A}&3= A
Astas, 47 g 13 L3 JA S FPsld IgE 7S IR,
HRMS [M]+: 499.64

10 [ZA o 9] 3E 75
(4-[3-(9,9-Dipheny1-9H-f luoren-2-y1)-phenyl1-2,6~diphenyl-pyridine) ] A

O’Q B(OH),

Pd(PPhs)s
K,CO;
1,4-dioxane
H,O

9,9-Dimethy-9H-f luoren-2-yl-boronic acid oAl

(9,9-diphenyl-9H-f luoren-2-y1)-boronic acid (11.9 g, 0.033 mol)E A}&3}=

15 RAE Astie, A7) -4 874 54 AL Y5t FE 755 LU
HRMS [M]+: 623.78

[ 4l 10] SI3HE 135
(4-[3-(9,9-Spirobi [9H-f luorene]-2-y1)-phenyl ]-2,6-diphenyl-pyridine) ] A

W,
O B(OH)Z

- I Br Pd(PPhs),
K2CO3
O O 1,4-dioxane
H,0
9,9-Dimethyl1-9H-f luoren—-2-yl-boronic acid I

9,9'-Spirobi [9H-fluorene]-2-yl-boronic acid (12.77g, 0.033 mol)& A}&3le=
A& Adstas, A7l FAHd 873 FdE AAFE FPsd AFE 136E
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A,
HRMS [M]+: 622.71

[ ol 11] S 21
(2-(3'-(9,9-dimethy1-9H-f luoren—2-y1)biphenyl-3-yl)-4,6-diphenyl-1,3,5-triaz
ine) 9 A

B(OH)
P om R Som
g Pd(PPh ) Pd(OAc)
& 2
Saaeul @* Ele o S
1,4-dioxane Cs,CO; Q

H,0 TouleneEtOH,H,0

<A 1> Z7HA) 1-A
(2-(3'=chloro-biphenyl-3-y1)-4,6-diphenyl-1,3,5-triazine) 9 %4

AL 715 stoll A 2-(3-Bromophenyl)—4,6-diphenyl-[1,3,5]triazine (12.0
g, 0.031 mol), 3-Chlorophenylboronic acid (6.3 g, 0.040 mol), Pd(PPhs)s (1.15
g, 0.001 mol) ¥ potassium carbonate (12.85 g, 0.093 mol)E& ZE3J3F o},
1,4-dioxane (100 md) 2 H,0 (25 me)olA E7F muts o},

B3 TE F, WEHAIASEHOEE {75 T, MgSOE AHE3l
A7 715 NA S AASAT. Eo] AAH {FIF5AA &WE AAT F,
AP AZvIE DT [Hexane: MC=5:1(v/v)]& AAStH F3HA 1-A (11.0g, &
830)E L UTE.

<A 2> 33 E 21
(2-(3'-(9,9-dimethyl-9H-f luoren-2-y1 )biphenyl-3-y1)-4,6-diphenyl-1,3,5-tria
zine) 9 ¥4 ,

AAa 715 StollA A7) <A 1>olA] 4 F3HA 1-A (11.0 g, 0.026 mol),
9,9-Dimethyl-9H-f luoren-2-yl-boronic acid (7.9 g, 0.033 mol), Pd(OAc)s (0.29
g, 0.001 mol), Caesium carbonate (25.4 g, 0.078 mol) 2 Xphos (1.23 g, 0.003
mol)& E3 t}2, Toluene (100 ml)/Ethanol (20ml)/ H0 (20 m)E ZF
A HksFSA T

B T8 ¥, WEdESEGOIERE (U5 e, NgS0E AHEst
A7l 77154 5 AASY. Eo] AAE F71FAA &ulE AAZ F,
AP AZr}E T [Hexane: MC = 5:1 (v/v)]Z AAFA FFE 21 (8.2g, &
63%)E AATt.

HRMS [M]+: 577.72

(34 ¢l 12] SHHE 23
(2-[3'-(9,9-Dimethy1-9H-f luoren—-3-y1)-biphenyl-3-y1]1-4,6-diphenyl-[1,3,5]tri
azine)9 ¥A
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@ \©/B(OH)2

N N
< ) Pd(PPh;,),,
Sabeall - Glen *«‘

1,4-dioxane
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Pd(OAc);

XPhos

052603
TouleneEtOH,H,0

A 119 <Al 2> A *}%% 9,9-Dimethyl-9H-f luoren-2-yl-boronic
acid WA 9,9-Dimethyl-9H-fluoren-3-yl-boronic acid (7.9 g, 0.033 mol)&
4£ah-ﬂ£ ALetns, 47 Ao 117 $dT AHE FIY5td FFE

E E}\}\E]_
HRMS [M]+: 577.72

(%A <l 13]

ﬂﬂ% 89

(2-[3'-(9,9-Diphenyl-9H-f luoren—-2-y1)-biphenyl-3-y11-4,6-diphenyl-[1,3,5]tri

azine)®] @A

E: f Cl C . B(OH);
Pd(PPh,).
K,COy
1.4-dloxane

H,0

¥ N
Pd(OAc), e
' XPhos
Cs,C0Oy

ToulonoEtOH,H,0

T d 119 <@A 2>0 A 1}%%%3 9,9-Dimethy1-9H-f luoren-2-yl-boronic
acid ™A1 (9,9-dipheny!-9H-f luoren-2-yl)-boronic acid (7.9 g, 0.033 mol)<

AHgate A A9dne,
898 A},
HRMS [M]4:701.85

[3A ¢l 14]

871 FAdd 113 3d AAHE FHcto FHFE

33+ 91

(2-(3'-(9,9-diphenyl-9H-f luoren-3-y1)-[1,1'-biphenyl ]-3-y1)-4,6-diphenyl-1,3

,5-triazine)9 ¥4

@ \©/a(ou),

N N
o Pd(PPh3)4
@Nx@ raep @ &‘/‘\

1,4-dioxane
H,O

o 4 119]

(9,9-dimethyl-9H-f luoren-2-y1)boronic
(9,9-diphenyl1-9H-f luoren-3-yl)boronic acid (7.9 g
Aflstae, 47 FAd 113 L3 3

<¢HA| 2>0]] A] AFEE
4l

e

g g
a(on), |
N ()
el e aay
XPhos . O

CSZCO:,
TouleneEtOH,H,0
91

acid
,0.033mol)E AlLE = AL

4 T3 OPOf] & 918 LT
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HRMS [M]+: 701.85

(&4 o 15] S 149
(2-[3'-(9,9-Spirobi [9H-f luorene]-2-y1)-biphenyl-3-y11-4,6-diphenyl-[1,3,5]tr
iazine) 9] §A

B(OH), O.O
\© O Y -eom,
N7N N
| T Pd(PPhy)s Pd(OAc), N
©)\ N)\Q( K,CO; @ )\‘/‘\ XPhos O/k
i C52C03

1,4-dioxane
H,0 TouleneEtOH,H,O

149

gt d 119 <dHA 2>°ﬂ}‘1 /\}%% 9,9-Dimethyl-9H-f luoren—-2-yl-boronic
acid ™Al 9,9'-Spirobi[9H~fluorene]-2-yl-boronic acid (12.77g, 0.033 mol)&
AbgetE RS AQdtne, 7] A 113 $4F AHE FPelo FFE
1495 ¥3Aot.

HRMS [M]+: 699.84

[ 16] 3E 151
(2-(83'-(9,9'-spirobi[fluoren]-3-y1)-[1,1'-biphenyl ]-3-y1)-4,6-diphenyl-1,3,5
-triazine)9] &4

O.Q
@ cn\©/s(ou), E/P
B(OH)2
P g
< | ar  Pd(PPha), Pd(OAc), @ Q
Seasall>-Sken *t‘ pae
i Cs,CO;3 O

1,4-dioxane

H,0 TouleneEtOH,H,0
151

FAdd 119 <A 2>0M A}%% 9,9-Dimethy1-9H-f luoren—2-yl-boronic
acid ™Al 9,9'-spirobilfluoren]-3-yl-boronic acid (12.77g, 0.033 mol)E
AbRstE S AQstze, A7 A 113 53 HAHF S Tﬁgo}oﬂ 3HE
1518 Ao,

HRMS [M]+: 699.84

[ d 17] St 31
(4-[3'-(9,9-Dimethy1-9H-f luoren-2-y1)-biphenyl-3-y11-2, 6-diphenyl-pyrimidine
)9 A

S o O gl §

o S e D)
g Br Pd(PPh;), ) Pd(OAc), X
O O K2CO; O O € XPhos O O O.
1,4-dioxane Cs,C0O, Q
H,0 Toulene
2-A 31

34
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<gA 1> ZZHA 2-A
(4-(3'-Chloro-biphenyl-3-y1)-2 6-diphenyl-pyrimidine) 2] &4

A4 119] <TA 1>0f A AH8-€
2-(3-Bromophenyl)-4,6-diphenyl-{1,3,5]triazine Al
4-(3-Bromophenyl)-2,6~diphenyl-pyrimidine (12.0g, 0.031 mol) & A}&3dlE AL
ALstne, A7 FAd 119 <@A 1> 54 AAHE TPt FUHA 2-A&
BATH.

<tHA 2> st = 31
4-13'-(9,9-Dimethy1-9H~-f luoren—-2-y1)-biphenyl-3~y1]-2,6-diphenyl-pyrimidine
)el &

el 112 <7l BN ALE FHA 1A OA A7) <Al 1ol
F48 20 24 (11.0g, 0.026 o)) A&k AL ALstns:, 47 T4

19 <&A 2>9 34T A& FHSA A= 31e LA
HRMS [M]+: 576.73

—

(g4 ol 18] s3re 35
(4-[3'-(9,9-Dimethyl-9H-f luoren—3-yl)-biphenyl-3-y11-2,6-diphenyl-pyrimidine
el A4

z z B(OH)Z N%

S 0 J
P Br  Pd(PPhy), ) Pd(OAC),
O O KoCO; O O ' Xphos
1,4-dioxane Cs,CO;
H,0 Toulene
2-A

FAd 179 <A 2>00A A" 9,9-Dimethyl-9H-f luoren-2-yl-boronic
acid ™Al 9,9-Dimethyl-9H-fluoren-3-yl-boronic acid (7.9 g, 0.033 mol)<
4&ah-ﬂ& Adstae, A7 dAdd 173 F4 FHFE st =
352 AArc}t.

HRMS [M]+: 576.73

(Al 19] S3¥E 99
(4-[3'-(9,9-Dipheny!-9H-f luoren-2-y1 )-biphenyl1-3-y11-2,6-diphenylpyrimidine
PRI

f%g

E/P CI\©/B(OH)2 9 O .

B(OH);

I I Pd(PPh,) 1 L O Pd(OAc)

X Br 3)4 ™x cl OSC 2

0 e, OO Kot
H,0 Toulene
‘ 2-A

St o 179 <A 2>o4 A& 9,9-Dimethyl-9H-f luoren-2-yl-boronic

35
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acid W4 (9,9-diphenyl-9H-f luoren-2-y1)-boronic acid (11.9 g, 0.033 mol)Z
AVEStE AL ALdnE, Ay dAd 178 B3 FAL F5o FFE
998 Ao},

HRMS [M]+: 687.85

(34 ol 20] S E 159
(4-[3'-(9,9-Spirobi [9H-f luorene]-2-y1)-biphenyl-3-y1]-2,6-diphenyl-pyrimidin
e)d ¥4

cl B(OH), :O
\©/ O -s00m,
N7 N — . NP N - = N7
g Br  Pd(PPhy), ) O PA(OAC), X
Saasall Wi aasanl e
1,4-dioxane Cs,CO3

H.0 Toulene

2-A 159
T 179 <dA 2> 4 AHE"E 9,9-Dimethyl-9H-f luoren-2-yl-boronic
acid ™Al 9,9'-Spirobi[9H-fluorenel-2-yl-boronic acid (11.88g, 0.033 mol)E
AbEste e Afstae, 47 @Add 173 34 AL FHEe] #tE
1598 4.
HRMS [M]+: 698.85

(34 ¢ 21] S E 45
(4-[3'-(9,9-Dimethy1-9H-f luoren—-2-y1)-biphenyl-3-y1]-2,6-diphenyl-pyridine)
o 4

O. B(OH),

cl \©/B(OH)2

Pd(PPh;), Pd(OAc),
K,CO;3 €l XPhos
1,4-dioxane Cs,CO;
H,0 Toulene
3-A 45
<A 1> ZZHA 3-A
(4-(3'-Chloro-biphenyl-3-y1)-2,6-diphenyl-pyridine) & &4
g 9 119] <A >0l A AHE-E
2-(3-Bromophenyl)-4,6-diphenyl-[1,3,5]triazine Al
4~(3-Bromophenyl)-2,6-diphenyl-pyridine (12.0g, 0.031 mol)E A}&3t= AL
Aetis, A7 FAdd 119 <gA >3 53 FAH L FyPsle F3HA 3-AS

A AT,
<gA2> iy 45
(4-13'-(9,9-Dimethy1-9H-f luoren-2-y1)-biphenyl-3-vy1]1-2,6-diphenyl-pyridine)

BT

FAd 119 <A 2> A AREE FHA 1-A Al 7] <d@Al 1ol A
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FHE FA 3-A (11.0g, 0.026 mol)& A8she 22 Aslahae, 47 FA
119 <87 2% $U% HH& FAso] $FF 452 A9t

(34 d 22] 33E 53
(4-[3'-(9,9-Dimethyl1-9H-f luoren-3-y1)-biphenyl-3-y11-2,6-diphenyl-pyridine)
9] 34

B(OH),

Pd{PPh3),
K;CO3 XPhos

1,4-dioxane Cs,CO;3
H,0O Toulene

Pd(OAc);

A 219 <A 2>o] A AFEH 9,9-Dimethyl-9H-f luoren-2-yl-boronic
acid ™Al 9,9-Dimethyl-9H-fluoren-3-yl-boronic acid (7.9 g, 0.033 mol)&
Abgete AS AQddtie, 47 FAd 217 Fdg 3AHS SR IEE

S AT
HRMS [M]+: 501.62

[3H4 o , 23] sHeHE 113
(4-[3'-(9,9-Diphenyl-9H-f luoren-2-y1)-biphenyl-3~y11-2,6-diphenyl-pyridine)
o A

Cl B(OH)2 .
\©/ O {_)—B(oH),
Br Pd(PPh3)q cl Pd{OAc);
K2CO, XPhos
1,4-dioxane Cs,CO;
H;O Toulene
3-A 113

Ao 219 <A 2>o]A AFEH 9,9-Dimethyl-9H-f luoren-2-yl-boronic
/\

acid ™Al (9,9-diphenyl-9H-fluoren-2-yl)-boronic acid (11.9 g, 0.033 mol)&
AFgStE AE Adstae, A7 #FAdd 219 Fd3 AAE FIHES IFE
113 4},

HRMS [M]+: 699.88
(%A ol 24] 3A3}E 173

(4-[3'-(9,9-Spirobi [9H-f luorene]-2-y1)-biphenyl-3-yl]-2,6-diphenyl-pyridine)
o A
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cl \©/ B(OH), O:
Pd(PPh3), Pd(OACc),
K2CO3 XPhos
1,4-dioxane Cs,CO0;
H,O Toulene
3-A 173

AAddl 219 <A 204 AlE" 9,9-Dimethyl-9H-f luoren—2-y1-boronic
acid WAl 9,9'-Spirobi[9H-fluorene]-2-yl-boronic acid (11.88g, 0.033 mol)Z
Abgste AL ALstne, A7 A4 219 FUd #AHL Tf‘go}oq =
1738 U

HRMS [M]+: 697.86

[ ol 25] s3HE 61
(2-(3''-(9,9-dimethy]1-9H-f luoren-2-y1)-[1,1':3',1' '-terphenyl]-3-y1)-4,6-dip
henyl-1,3,5-triazine) 2] ?‘{M‘]

c B(OH), B(O) @
9—“0 e AP
oo raone "o YV
1-A

Cs,CO; Cs,CO;
TouleneEtOH,H,0 TouleneEtOH,H,0 61

<gAl 1> A 1-B
(2-(3''=chloro-[1,1':3"',1''-terphenyl]-3-y1)-4,6-diphenyl-1,3,5-triazine) ¥
2 A

A4 7157 sholA F7HA 1-A (11.0 g, 0.026 mol), 3-Chlorophenylboronic
acid (4.8 g, 0.031 mol), Pd(OAc), (0.29 g, 0.001 mol), Caesium carbonate (25.4
g, 0.078 mol) ¥ Xphos (0.3 g, 0.003 mol)& Z&3 t}d, Toluene (100 md) /
Ethanol (20ml) / H,0 (20 M) E &F wHlsl9ich,

e TE F, WEAEFRGHo|ER {U)5 S BYsta, NgS0E AE-3Hd
71 F715AA EE AASAY. Bol AAR FUFolA &wE AAT F,
AP AZvE DY [Hexane: MC=5:1 (v/v)]1E AAS 224 1-B(7.5¢, &%
58%)E AUTt.

<THAI2> e 61
(2-(3''-(9,9-dimethyl-9H-fluoren-2-y1)-[1,1':3"',1"''—terphenyl 1-3-y1)-4,6-di
phenyl-1,3,5-triazine) 9 %A

A 7157 shollA 7] <dA oA I F3HA) 1-B(7.5¢, 0.015 mol),
9,9-Dimethyl-9H-f luoren—-2-yl-boronic acid (4.3 g, 0.018 mol), Pd(OAc), (0.17
g, 0.75mmol ), Caesium carbonate (14.6 g, 0.045mol) 2 Xphos (0.7 g, 1.5mmol )&
23t th&, Toluene (60 md) / Ethanol (15ml) / H0 (15 m) & 3 F muks}glict.

g TR F, dEdERFgo|mE {r]5E B, MgS0,E A&k
71 715X E& AASAY. Eol AAY FIFAA &ulE AAST T,
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AP I2rtE 7209 [Hexane: MC = 4:1 (v/v)]1E AAst] FE 61 (8.1g, ¥&
83%) 5 AAUTt.
HRMS [M]+: 653.83

[ ol 261 33E 62
(2-(3''-(9,9-dimethy1-9H-f luoren-3-y1)-[1,1':3"',1' '-terphenyl ]-3-y1)-4,6-dip
henyl-1,3,5-triazine) 9 ?"6‘

cl B(OH),
9 \©/ B(OH)z
N”°N
e @* @ oMo
1-A

Cs,CO,4 Cs,CO;
TouleneEtOH H,0 TouleneEtOH H,0

A o] 259 <gHA| 2>0ﬂ*1 /\}%% 9,9—D1methyl—9H—fluoren— -yl-boronic
acid WAl (9,9-dimethyl-9H-fluoren-3-yl)boronic acid (4.3 g, 0.018 mol)E
AbgEtE AE AYstie, A7) @A 259 FYE AAFE TR FIE
62& C}/\q-

HRMS [M]+: 653.83

[3A 4l 27] SI3HE 63
(4-(3''-(9,9-dimethy1-9H-f luoren-2-y1)-[1,1':3',1' '-terphenyl ]-3-y1)-2,6-dip
henylpyr imidine)9] A

o] \© B{OH);
CB\‘/‘ Pd(OAc),
XPhos

Pd(OAG),
XPhos
652003 CSQCOg
TouleneEtOH,H,0 2-B TouleneEtOH,H,0 63
<@A 1> = {HA 2-B

(4-(3''—chloro-[1,1':3",1"'~terphenyl]-3-y1)-2,6-diphenylpyrimidine) 2} A

AL 715 oA F70A 2-A (11.0 g, 0.026 mol), 3-Chlorophenylboronic
acid (4.8 g, 0.031 mol), Pd(OAc); (0.29 g, 0.001 mol), Caesium carbonate (25.4
g, 0.078 mol) & Xphos (0.3 g, 0.003 mol)& &3 t}&, Toluene (100 me) /
Ethanol (20ml) / H,0 (20 )2 7 uwksp3T).

e F5 F, dEAERGolEE {§UFE FYsta, MgSOE ARE-3lA
71 715N A E& AASY. Eol AA"E FI]FoNA SuiE AAZY =,
ZAYaZvlE 23 [Hexane: MC=5:1(v/v)]2 AASt F3A 2-B(7.5g, 5
58%) & AT,

<oA1 2> 3= 63
(4-(3"''-(9,9-dimethyl-9H-f luoren—-2-y1)-[1,1':3"',1''-terphenyl ]-3-v1)-2,6-di
phenylpyrimidine) 2] A
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A 77 stolA 27 <A oA 28 F4A 2-B (7.5 g, 0.015mol),
9,9-Dimethyl-9H-f luoren-2-yl-boronic acid (4.3 g, 0.018 mol), Pd(OAc), (0.17
g, 0.75mmol), Caesium carbonate (14.6 g, 0.045mol) = Xphos (0.7 g, 1.5mmol )<
2339 &, Toluene (60 m¢) / Ethanol (15 ml) H:0 (15 m)Z 8-F s} QiTt.

Hhs 85, dEdgEzgol=R2 /75 £Yeta, MgSoE AHEst
471 F1FNA B AATAT. o] AAE /IIFAA &HE AAT F,
APIZvE YT [Hexane: MC = 4:1 (v/v)]12 HAst 33E 63 (8.1g, &
830)E FAUTE.

HRMS [M]+: 652.84

il 28] s3HE 64
(4-(3''-(9,9-dimethyl-9H-f luoren-3-y1)-[1,1':3"',1' '-terphenyl ]-3-y1)-2,6-dip
henylpyrimidine)9] 4

cn\©/ B(OH); Q'O
4 Y
o . N cl
Pd(OAc); O O Pd(OAC);
XPhos XPhos
Cs,CO; Cs,CO;
A TouleneEtOH,H,0 TouleneEtOH,H,0 64

Ao 272] <A 2>°ﬂ/\1 A8 9,9-Dimethyl-9H-f luoren-2-yl-boronic
acid WAl (9,9-dimethyl-9H-fluoren-3-yl)boronic acid (4.3 g, 0.018 mol)E
Abgdte RS AQstae, A7 FA4d 279 s AL Y5 IFHE
645 DAUTt.

HRMS [M]+: 652.84

(34 291 3eHE 200 (2
2-([1,1'-biphenyl 1-4-y1)-4-(3'-(9,9-dipheny1-9H-f luoren-2-y1)-[1,1'-biphenyl
1-3-y1)-6-phenyl-1,3,5-triazine) ¢l ¥4

- o 8. G0

N7 N N7
‘ Pd(PPh) Ny O Pd(OAc), O
N Br 3/4
O N)\/\\/ KO, ‘ N O & xphos O
% 1,4-dioxane O Cs,CO;
H,0 TouleneEtOH,H,0 O

4-A

o

<tA 1> ZFIHA] 4-A9] FA

g o 11¢] <A 1> A A4
2-(3-bromophenyl )-4,6-diphenyl-1,3,5~triazine Al
2-([1,1'-biphenyl ]-4-y1)-4-(3-bromopheny! )-6-phenyl-1,3,5-triazine (14.4 g,
0.031 mol)& AM&3t= AE AQstae, 47 FAdd 119 <dA > 3L
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AL Tt A 4-AF AT,

<@ 2> e 200 (2
2-([1,1'-biphenyl]-4-y1)-4-(3'-(9,9-diphenyl-9H-f luoren-2-y1)-[1,1'-bipheny
1]-3-y1)-6-phenyl-1,3,5-triazine)¥ A

BrAd o] 119 <@A 2204 AFEE 9,9-Dimethyl-9H-f luoren-2-yl-boronic
acid ™2 (9,9-diphenyl-9H~fluoren-2-yl)-boronic acid (11.9 g, 0.033 mol)E
Abgsle AL Afddtae, A7 A 119 <2A 2> FdE RS
T8 3gE 2008 A,

HRMS [M]+:777.97

(34 ¢ 30] 33E 206
(4-([1,1'-biphenyl]-4-y1)-6-(3'-(9,9-diphenyl-9H-f luoren-2-y1)-[1,1'-bipheny
11-3-y1)-2-phenylpyrimidine) 8] A

Cl B(OH O O

NN T ——

N gr  Pd(PPhy), o - Pd(OAc),
O O K,CO; O ‘ XPhos
1,4-dioxane O Cs,CO4
O H,0 5.A TouleneEtOH,H,0

<@A 1> FA 5-AY A :

A o] 119 <A 1>0] A A+H-8-d
2-(3-bromophenyl )-4,6-diphenyl-1,3,5-triazine RN
4-([1,1'-bipheny! ]-4-y1)-6-(3-bromophenyl)-2-phenylpyrimidine (14.3 g, 0.031
mol) & A&3te AES AlQdstie, 7] FAdd 119 <A >3 U3 #F8 &
TPt FA 5-AE LA

<A 2> 3= 206
(4-([1,1'-biphenyl ]-4-y1)-6-(3'-(9,9-diphenyl-9H-f luoren—-2-y1)-[1,1'-biphen
yl]?B—yl)—2—phenylpyrimidine)9] A

St 119 <@ A 2> 4] A8 9,9-Dimethyl-9H-f luoren—-2-yl-boronic
acid W4l (9,9-diphenyl-9H-fluoren-2-yl)-boronic acid (11.9 g, 0.033 mol) &
Abgsle RS AQstae, AVl @Add 119 <dA 29 FddE ABS
G338l s E 2068 AAT).

HRMS [M]+:776.98

[&Ad o 31] - SYE 217
(2-(3'-(9,9-dimethy1-9H-f luoren-1-y1)-[1,1'-biphenyl]-3-y1)-4,6-diphenyl-1,3
,5-triazine)9) ¥4
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@ \©/B(OH)2

N N
N Pd(PPh3)4 Pd(OAc
N K,CO, XPhos
i 082003

1,4-dioxane
H,0

<=7

1>

PCT/KR2015/014222

B(OH)z

:

Toulene, EtOH, H20

ZZHA

-1

(2-(3'-chloro-biphenyl-3-y1)-4,6-diphenyl-1,3,5~triazine) 9 %A

22 R ol

(1.15g, 0.001 mol) ¥ potassium carbonate (12.85 g, 0.093 mol )<

2-(3-Bromo-phenyl)-4,6-diphenyl-[1,3,5]triazine
(12.0 g, 0.031 mol), 3-Chlorophenylboronic acid (6.3 g, 0.040 mol), Pd(PPhs)4

1,4-dioxane (100 m¢) @ H,0 (256 m)E &% wuksloic}.

ws T8 %, dEAERgo =R {FU5E EYstn
271 F715NA E& AA AT
AP IZulE a9 [Hexane: MC=5:1(v/v)]IE AAs F744 1-1(11.0g, +&

83%)E LATt.
<Al 2>

s3tE

ZqE o,

, MgSO, & Ab-8-shq

=0 AAL F715AA &lE AAT F,

217

(2-(3'-(9,9-dimethy1-9H-f luoren-1-y1)-[1,1'-biphenyl ]-3-y1)-4,6-diphenyl-1,

3,5-triazine)9 @A

Aa 715 St A 7] <dA oA I
(9,9-dimethyl-9H-f luoren-1-yl)boronic acid (7.9 g, 0.033 mol), Pd(0Ac), (0.29
g, 0.001 mol), Caesium carbonate (25.4 g, 0.078 mol) Z Xphos (1.23 g, 0.003

EREE LS

W F2 %, 9

Cmol)e =3%tst thS, Toluene (100 md),

47§54 B2 ARG

63%)E AAct.
HRMS [M]+: 577.25

(g ]

321

E2Ho|ER /7T
=o] AA"R 715
ZAAZvE 2T [Hexane: MC=5:1 (v/v)12 A A5t 3}

Z7k4 1-1 (11.0 g, 0.026 mol),

= =93t
O

a,
A
&

3HeE

Ethanol (20ml) 2 H,0 (20 m)E &F

MgS0, & Ah-8-3tod

&
- It
=

e AAL F,

217 (8.2 g, <&

218

(2-(3'-(9,9-diphenyl-9H-f luoren—1-y1)-[1, 1'-biphenyl ]-3-y1)-4,6-diphenyl-1,3

,5-triazine) 9]
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Al o

) o G
] QOO
N K,CO,4  XPhos
C52C03

1H24(-)d e Toulene, EtOH, H,0 O.Q -

g ol 319 <@A 2>0f A AL8-H
(9,9-dimethyl1-9H-f luoren-1-y1 )boronic acid th Al
(9,9~diphenyl-9H-f luoren—-1-yl)boronic acid (12.0 g, 0.033 mol )< *}*‘l e AL
Aelstas, A7 g 313 TS FAHL FH5te FTE 2188 LU,

HRMS [M]+: 701.28

(34 ol 33] e 220
(2-(3'-(9,9'-spirobi[fluoren]l-1-y1)-[1,1'-biphenyl 1-3-y1)-4,6-diphenyl-1,3,5
-triazine) ¢ A4

@ \©/B(OH)2 B(ou)2
N\’N," T Pd(PPhy); )\‘/‘\ Pd(OAc), .O O O
Q)\ )\©/ K,CO; ©/j\ XPhos 5
:f::loxane (T::z(l:e?m: EtOH, H,0 O O 220

Ao 319 <gAl 2>°ﬂ/‘1 "}%% (9,9-dimethy1-9H-f luoren-1-y1)boronic
acid W4l (9,9'-spirobilfluoren]-1-yl)boronic acid (11.9 g, 0.033 mol)E
AHEElE AL Adstne, A7 dAd 313 $d3 (S FAE IgE
2208 4.

HRMS [M]+: 699.27

[34d ¢l 3] ' SIHE 21
(2-(3'-(9,9-dimethy1-9H-f luoren—2-y1)-[1,1'-biphenyl]-3-y1)-4,6-diphenyl-1,3
,5-triazine) 9 @"‘E]

B(OH),
E/P \[j 'Q B(OH),
©/JN\\/N/|NK©/ Pd(PPh3), @/T\/ /K‘/‘\ Pd(OAc), b
K,CO XPh
1,24-di:xane O Cs; gg O O
H,0 Toulene, EtOH, H,O

84 o] 319] <A | 2>0l| A AH8-H
(9,9-dimethy1-9H-f luoren-1-y1)boronic acid oAl
(9,9-dimethy1-9H-f luoren—-2-y1)boronic acid (7.9, 0.033 mol)& A}&3= AS
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Aostaies, A7) {4 313 FUd AL TR HFE 21 AU
HRMS [M]+: 577.25

[l 35] sI3HE 189
(2-(3'-(9-methy1-9-phenyl-9H-f luoren—2-y1)-[1,1'-biphenyl]-3-yl)-4, 6-dipheny
1-1,3,5-triazine) ¥ i}’ﬁ

B(OH),
\©/ B(OH)Z
N |N Pd(PPh) i Pd(OA )
X 3)4 C)2
Saaeul- e s O " e O’o o b
i Cs,C0O,

1,4-dioxane
H,0 Toulene, EtOH, H,O

g:
L op

W e o> A

A 31¢] <@A 2>0f) A
(9,9-dimethyl-9H-f luoren-1-y1)boronic acid
(9-methy1-9-phenyl-9H-f luoren-2-y1)boronic acid (9.9, 0.033 mol)E& A}&3}
A& Afstis, A7l FAd 318 Fdd BAFE FPso AFE 189
LA,

HRMS [M]+: 639.27

O

[ 36] 33E 193
(2-(3'-(7,7-dimethyl-7H-benzol[c]fluoren-9-y1)-[1,1'-biphenyl 1-3-y1)-4,6-diph
enyl-1,3,5-triazine) <] A4

¢l B(OH); a(om2 | p
@* = Onhd b

o e O
&g o 319] <cHA 2>0]) A AHE-E
(9,9-dimethy1-9H-f luoren-1-y1)boronic acid Al
(7,7-dimethyl-7H-benzo[c]fluoren-9-yl)boronic acid (9.5, 0.033 mol)

AMESHE AL ALstas, A $A-dd 317 Y93 #ALE FREd FEE
1938 4.
HRMS [M]+: 627.27

[ o 371 sHeHE 65
(2-(3'-(9,9-dimethy1-7-pheny1-9H-f luoren-2-y1)-[1,1'-biphenyl ]-3-y1)-4,6-dip
henyl-1,3,5-triazine) ¢ oA
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E C.anmz
SEacal-Siea w‘

4

Pd(PPhs)s
K,CO;
1,4-dioxane
H,0
319
(9,9-dimethyl-9H-f luoren-1-y1)boronic
(9,9-dimethyl-7-phenyl-9H-f luoren-2-yl
”%ﬂh AL ALstae, A7
58 i,
HRMS [M]+: 653.28

[ o 38]

<A

PCT/KR2015/014222

Q' B(OH);
Pd(OAc), b
oo O O

Toulene, EtOH, H,0

2>0f| A] *}%%
acid Al
Jboronic acid (10.4 g, 0.033 mol)Z

$dd 313 LT A FPs HE=

SIHE 231

(2,4~diphenyl-6-(3'-(spiro[benzo[c]fluorene-7,9'-fluoren]-9-y1)-[1,1'-biphen

yl11-3-y1)-1,3,5-triazine) ¢

@ \©/B(OH)1
N”"N

7

0
ﬂ’*ﬂ»momz

a0y O

gy Pd(PPh3), Pd(OAc),
o EAAE. S
©)\ J\©/ 1:1-di¢3)xane Cs, gg 8 O O
H,0 Toulene, EtOH, HZO

g ol 319 <%HA 2> A A}%%
(9,9-dimethyl-9H-f luoren-1-y1)boronic acid Al
(spiro[benzolclfluorene-7,9'-fluoren]-9-yl)boronic acid (13.5 g, 0.033 mol) &
AVRele AE AYslaes, A7) @A d 313 593 3RS S IgE
231 A

HRMS [M]+: 749.28

(3o 39] SE 234

(2-(3'-(13,13-dimethy1-13H-indeno[1, 2-1
-y1)-4,6-diphenyl-1,3, 5—triazine)-—]

@ 03@«»

Iphenanthren-10-y1)-[1, 1'—bipheny1]—3

B(o“)z C .O O

Pd(PPh3)4 )\‘/‘\ Pd(OAc); O
[ j [ ] K,CO, XPhos

1,4-dioxane Cs,CO;

H,0 Toulene, EtOH, H,0

&4 o) 319) <t 2> A A+-&-HE

(9,9-dimethyl-9H-f luoren-1-y1)boronic acid Al
(13,13-dimethyl-13H-indeno[1,2-1]phenanthren-11-y1l)boronic acid (11.2 g,
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0.033 mol)E& A}LdE RS
FYste] E 2345 AU,
HRMS [M]+: 677.28

[3+Ad ol 40]

PCT/KR2015/014222

A7 A9 319 Tds AALS

S 250

(2-(3'-(9,9-di-p-tolyl-9H-f luoren—4-yl1)-[1, 1'-biphenyl 1-3-y1)-4,6-diphenyl-1

,3,5-triazine) 9]

9 cl \©/B(OH)2

N N R
s ) Br  Pd(PPh;),
N K,CO3

A4
~ L
O Q 0.0

B(0"')2 O
Pd(OAC)z O

XPhos
1,4-dioxane Cs,CO3 N* IN
H;0 Toulene, EtOH, H,0 ©)\\N)\©
A o 319 <A 250)| A A5
(9,9-dimethyl-9H-f luoren—1-y1)boronic acid th Al

(9,9-di-p-tolyl-9H-fluoren—-4-yl)boronic acid (12.9 g, 0.033 mol)E A}&3=
AL ALstaes, A7l FAdd 317 Fdg FAS Fheo FHE 250
aATt.

HRMS [M]+: 729.31

(34 o 41] s3e 953
(2,4-diphenyl1-6-(3'-(4'-phenyl-9,9'-spirobi [ fluoren]-4-y1)-[1,1'-biphenyl]-3
-y1)-1,3,5-triazine) < _

<
| C
o
3%
cl B(OH),
@ \©/ E/P B(OH)Z O
N\/\N gr Pd(PPhj), )\‘/‘\ Pd(OAc), O
@ "/‘\©/ K,CO; <)/k XPhos
g
o0

1,4-dioxane Cs,CO4
H,0 Toulene, EtOH, H,0

252
Ao 319 <ebA 2> AF2HE (9,9-dimethyl-9H-f luoren—-1-y1)boronic
acid 2l (4'-phenyl-9,9'-spirobi[fluoren]-4-yl)boronic acid (14.4 g, 0.033
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mol)E AMg3te AL ALstae, 47 4o 318 T4 J4H L T3R5
3E 2528 A},

HRMS [MI+: 775.30

5 (A ¢ 42] SIHE 5
(2-(3-(9,9-dimethy1-9H-f luoren-2-y1)phenyl )-4,6-diphenylpyrimidine) &) ¥4

B(OH)z
N
o Br Pd(PPh3),
O N K,CO;
1,4-dioxane

H,0

A4 715 skl 2-(3-bromophenyl)-4,6-diphenylpyrimidine (10.0 g,
0.026 mol), 9,9-dimethyl-9H-fluoren-2-yl-boronic acid (7.9 g, 0.033 mol),
10  Pd(PPhs)s (0.95 g, 0.001 mol) ¥ potassium carbonate (7.65 g, 0.078 mol)&
=gt &, 1,4-dioxane (80 m) R H,0 (20 m)E 8F mutslglct. w3 T8
F, WEdAZ 2o ER {FU)F5S BB, MgSE AlEEtd A7 #7350l A
B2 AANG.  Eo AAE #7154 BHE AAY F,
AP I ZvE YT [Hexane: MC=5:1 (v/V)]E AASA 34E 5 (8.5g, F&
15 66%)5 2AUt.
HRMS [M]+: 500.23

(A ol 43] 3 E 13
(2-(3-(9,9-dimethy1-9H-f luoren-3-y1)phenyl )-4,6-diphenylpyrimidine) 9] A

B(OH),
N
Pd(PPhs) | O
KiCOs N ’Q
1,4-dioxane
H,0 _
20 13
9,9-dimethyl-9H-f luoren-2-y1-boronic acid Al
9,9-dimethyl-9H-f luoren-3-yl-boronic acid (7.9 g, 0.033 mol)& A} &35t AL
Ao staes, A7l A d 429 TS AAHS P FFE 13 i
HRMS [M]+: 500.23
25
(34 o 44] ko I 73

(2-(3-(9,9-dipheny1-9H-f luoren-2-y1)pheny1)-4,6-diphenylpyrimidine) ¢ ¥4
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Z N
o | Br Pd(PPh;),
N K,CO;
O 1 4- dloxane
9,9-dimethyl-9H-f luoren-2-yl-boronic acid Al

(9,9-diphenyl-9H-f luoren-2-yl)-boronic acid (11.9 g, 0.033 mol)E A}&3s}t=
RAe AQdstanes, 471 FAd 429 5L AL FPso FFE 73S
o1 O

5 At
HRMS [M]+: 624.26
[Z4 4 45] 3HE 133
(2-(3-(9,9'-spirobi[ fluoren]-2-y1)phenyl)-4,6-diphenylpyrimidine) 2] A4
D
Q'Q B(OH),
Pd(PPhs)s
K,CO;
1,4-dioxane
H,0
10 | 133
9,9-dimethyl-9H-f luoren-2-y1-boronic acid Al

9,9'-Spirobi[9H-fluorenel-2~yl-boronic acid (11.88¢g, 0.033 mol)E& A}L3l=
Ag ALdstis, A7 @A 429 LI AAHL S} FIE 133

2 AT,
15 HRMS [M]+: 622.24
(34 ol 46] | s3he 134
(4-[3-(9,9-Spirobi [9H-f luorene]-2-y1)-phenyl ]1-2,6-diphenyl-pyrimidine) &)
A
O.Q
Q’Q B(OH),
NN
Pd(PPhs),
1,4-dioxane
H,0
20 134
2-(3-bromophenyl )-4,6-diphenylpyrimidine th A1
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4~(3-bromopheny! )-2,6-diphenylpyrimidine (10.0 g, 0.026 mol )<,
9,9-dimethyl-9H-fluoren-2-yl-boronic acid Al
9,9'-Spirobi[9H-fluorene]-2-yl-boronic acid (12.77g, 0.033 mol)E Zt7Z+
AbEstE RS AlQstas, A7 @A 429 5L AAHES Syt FFE
1348 AU

HRMS [M]+: 622.24

[EA o 47] 3E 29
(2-(3'-(9,9-dimethy1-9H-f luoren-2-y1)-[1,1'-biphenyl 1-3-y1)-4, 6-diphenylpyri
midine) 2 oA

Qe paon
s aa
. Pd(PPhy)s FoOACl: o ()
Pt ®
O > 1Ki(-:((i)l<3>xane xm 052:;3 O O O

TouleneEtOH,H,0
29

<tA 1> = 3HA 1-A
(2-(3'-chloro-[1,1'-biphenyl]-3-y1)-4,6-diphenylpyrimidine) 2] %4

A4 7]1F 3lollA 2-(3-bromophenyl)-4,6-diphenylpyrimidine (12.0 g,
0.031 mol), 3-chlorophenylboronic acid (6.3 g, 0.040 ol), Pd(PPhs)s (1.15 g,
0.001mol) 2 potassiumcarbonate (12.85g, 0.093mol) £33t t}&, 1,4-dioxane
(100 m¢) % H0 (25 )= &F wulsl9ich.

Bhg 5 3, dEdEREGoER {U5S B8, MgS0,E AHEEHY
A7) G715 BES AASAT. Eol AAE f7IFAM &0E AAG F
AHAIZvE T3 [Hexane: MC=5:1 (v/v)]Z AASS Z7HH ] 1-A (11.0g, &%
83%)E LT},

<A 2> e 29
(2-(3'-(9,9-dimethyl-9H~fluoren-2-y1)-[1,1'-biphenyl]-3-y1)-4,6-diphenylpyr
imidine)¥ %43

A 715 stollA A7) <dA 1>ellA @2 F3HA 1-A (11.0 g, 0.026 mol),
9,9-dimethyl-9H-f luoren—-2-yl-boronic acid (7.9 g, 0.033 mol), Pd(0OAc), (0.29
g, 0.001 mol), Caesium carbonate (25.4 g, 0.078 mol) % Xphos (1.23 g, 0.003
mol)& T3t b2, Toluene (100 m¢), Ethanol (20ml) 2 H,0 (20 ml)® FFHF
TR o0 g =

3 5 5, dEdAEZGHo =R {FUFE
271 7154 ES AASAT. Eo] AAR f7
AP I ZotETZ Y [Hexane: MC=5:1 (v/v)]Z AA
74%)E AT

HRMS [M]+: 576.26

s, MgSoE AMR3ly
15 &S AAZR F|
3lo] FE 29(11.2g, &
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[34d o 48] s3HE 33
(2-(3'-(9,9-dimethy1-9H-f luoren-3-y1)-[1,1'-biphenyl ]-3-y1)-4,6-diphenylpyri
midine) ¢ A

O UB(OH);

Cr O e ﬂ—i““ s

= Pd(PPh,) )z

N 3)4
Br  K,CO, XPhos O O
Q 1 4 dioxane ci Cs,CO4 .
TouleneEtOH,H,0 O
33

A4 479 <EA 2>°ﬂ*1 *}%%33 9,9-dimethy1-9H-f luoren-2-yl-boronic
acid WAl 9,9-dimethyl-9H-fluoren-3-yl-boronic acid (7.9 g, 0.033 mol)<
*}—Qﬁ}i AL AYsties, A7) A 477 LI AAS FystY FFgE

33& drt.

HRMS [M]+: 576.26

[3H7d ol 49] 3 E 97
(2-(3'-(9,9-diphenyl-9H-f luoren-2-y1)-[1,1'-biphenyl ]1-3-y1)-4,6~-diphenylpyri
midine) 2] A

QL
Q,  oaQ - O
/——N\>_—Q Pd(PPh3), /__ ) Pd(OAc)z .
O " e O o oo m ate

TouleneEtOH HZO

Ao 479 <dA 2>°ﬂ*1 *}%%%l 9,9-dimethyl-9H-f luoren-2-yl-boronic
acid WA (9,9-dipheny!-9H-f luoren-2-yl)-boronic acid (12.0 g, 0.033 mol)&
’\}9-'5‘}‘:— AL Afstaie, A7) FAd 478 w49 AFE TP IFE

& A
HRMS [M]+:700.29

[ ol 50] 3= 101
(2-(3'-(9,9-diphenyl-9H-f luoren-3-y1)-[1,1'-biphenyl ]-3-y1)-4,6~-diphenylpyri
midine)$] A

50
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O Ci B(OH), x
>N _@ O N . BlOHW, O
_N>_Q Pd(PPh,), & O T PdOAd), =N

o "

K,CO;3 XPhos O O O O
1,4-dioxane Q O ¢l Cs,CO4 .

H,0 A TouleneEtOH,H,0 ‘01 O
HA 479] <GA 2>0f| A] AH-8-d
(9,9-dimethyl-9H-f luoren-2-y1)boronic acid Al
(9,9-diphenyl-9H-f luoren-3-yl)boronic acid (12.0 g, 0.033mol )& A}&3l= AL

ALstile, 471 g 473 FL A S FHsH FFE 1015 AT
HRMS [M]+: 700.29

[ o 51] s3HE 157
(2-(3'-(9,9'-spirobi[fluoren]-2-y1)-[1,1'-biphenyl ]-3-y1)-4, 6-diphenylpyr imi
dine) ¢ A

Cl B(OH O.Q
) \© oM ) YT BloM: O
N
/_,?'—Q Pd(PPh3)4 Pd(OAc), PdOAd, O.Q
ar K,CO, XPhos O O.
Q 1 4 dioxane ¢l CsyCO4 Q
TouleneEtOH,H,0

Ao 479 <A 2>°ﬂ/\1 A} &9 9 9-dimethyl-9H-f luoren-2-yl-boronic
acid ™Al 9,9'-Spirobi[9H-fluorene]-2-yl-boronic acid (11.9g, 0.033 mol)E&
AbgstE S AQdstns, A7) @A 473 AT AL FYPslo I E
157& 243l

HRMS [M]+: 698.27

[34 52] 33E 161
(2-(3'-(9,9'-spirobi[fluoren]-3-yl1)-[1,1'-biphenyl 1-3-y1)-4,6-diphenylpyr imi
dine) ] A

O Cl\@rB(OH)z
N B(OH)z
7\
_N: Q Pd(PPh;), Pd(OAc),
Br K2C03 XPhos
O 1 4 dioxane ci Cs,CO;

TouleneEtOH,H,0

A 479 <A 2>°ﬂ/\‘] A89 9,9-dimethyl-9H-f luoren-2-yl-boronic
acid WAl 9,9'-spirobil[fluoren]-3-yl-boronic acid (11.9g, 0.033 mol)ZE

ol
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AMgstE AL AQdstns, A7 A 473 FYF AAHE FP3A IIE
1618 EATt.

HRMS [M]+: 698.27

[ dl 53] 33HE 282
(4-(3'-(9,9-dimethyl-9H-f luoren-4-y1)-[1,1'-biphenyl ]-3-y1)-2,6~diphenylpyri
midine)¢] kg

a,
\©/ Q (HO),B
T Pd(PPhy) TPd(OAc),
K,CO; XPhos
1,4-dioxane ¢l CsyCO;
H,0 TouleneEtOH,H,0
2-A 282

<A 1> A 2-A
(4-(3'—chloro=[1,1'-biphenyl1-3-y1)-2,6-diphenylpyrimidine) ¢ ¥4

A o 479] <A 1>0] A A8
2-(3-bromophenyl )-4,6-diphenylpyrimidine Al
4-(3-bromopheny!)-2,6-diphenylpyrimidine (12.0g, 0.031 mol)E& /\}%5}% AL

AQstae, A7) A 479 <dA Y TS FHE T FUHA 2-AE
a3

<TA 2> e 282

(4-(3'-(9,9-dimethy1-9H-f luoren-4-y1)-[1,1'-biphenyl ]-3-y1)-2,6-diphenylpyr
imidine) 9] ¥4

Ao 479 <A 2>o|A A" FIHA 1-A diAl AT <A 1>ol A
kA E Z27kA) 2-A (11.0g, 0.026 mol)<E, 9,9-dimethyl-9H-f luoren-2-yl-boronic
acid 21 (9,9-dimethyl-9H-fluoren-4-yl)boronic acid (7.9 g, 0.033 mol)Z&
ALESHE AS Astie, A7 FAAd 479 <A 29 Y ABS

T35t sEgE 2828 AU
HRMS [M]+: 576.26

(3o 54] S3E 159
(4-(3'-(9,9'-spirobi[fluoren]-2-y1)-[1,1'-biphenyl]-3-y1)-2,6-diphenylpyr imi
dine) 9] A

52
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CI\@B(OH)z Q B(OH)z Q

Pd(PPh3)4 Pd(OAC)z
K,CO, XPhos
1,4-dioxane ¢l Cs,CO,
H,0 TouleneEtOH,H,0
2-A 159
FA 4 539] <A 2>0 A ALE-E
(9,9-dimethy1-9H-f luoren-4-y1)boronic acid Al

9,9'-Spirobi [9H-fluorene]-2-yl-boronic acid (11.9g, 0.033 mol)E A}&3}=
A& AQstaes, 47 @4 537 FYe AL Tt FYFE 1595
Aot

HRMS [M]+: 698.27

[ ol 55] SIeHE 205
(4-([1,1'-biphenyl]-4-y1)-6-(3'-(9,9-dimethyl-9H-f luoren-2-y1)-[1,1'-bipheny
11-3-y1)-2-phenylpyrimidine)9] A

C|\©B(0H)z E/P Q 'O s,

N7N _— . NN _—_—

I Pd(PPh,), | O Pd(OAC),

X Br S cl
saacull SNUsaae .
O 1,4-dioxane O Cs,CO,
H,0 TouleneEtOH,H;0

<@A > = ZHA 3-A
(4-([1,1'-biphenyl]-4-y1)-6-(3'-chloro-[1,1'-biphenyl ]-3-y1)-2-phenylpyrimi
dine)9] 34

4 4 53¢] <@Al 1>0 A A4
4-(3-bromo-pheny! )-2,6-dipheny!-pyrimidine ‘ Al
4-([1,1'-bipheny! ]-4-yl)-6-(3-bromophenyl)-2-phenyl-pyrimidine (14.4 g, 0.031
mol)& A3t AS AQstus, 47 A 539 <dA I AT A S
FPsle FA 3-AF 4.

<@ A 2> sIer & 205
(4-([1,1'-biphenyl ]-4-y1)-6-(3'-(9,9-dimethyl-9H-f luoren—-2-y1)-[1,1'-biphen
y1]-3-y1)-2-phenylpyrimidine) 2 34

FAdd 539 <dA 2>oA AMEE FHA 2-A ] A7) <@A 1>ollA
A H FHA| 3-A (12.9g, 0.026 mol )=, (9,9-dimethyl-9H-fluoren-4-yl)boronic
acid ™A (9,9-dimethyl-9H-fluoren-2-yl)boronic acidS Al&st= AL
ALstie, A7 dAd 539 <A 2>¢ TUT HAF S TR sFgE 2065
AU

HRMS [M]+:652.29
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[ o 56] SE 206
(4-([1,1'-biphenyl 1-4-y1)-6-(3'-(9,9-diphenyl-9H-f luoren—2-y1)-[1,1'-bipheny
1]1-3-y1)-2-phenylpyrimidine) & A4

C|\©B(0H)z @ :': )
B(OH),
Y O

NZTN ——
g gr  Pd(PPhy), Ny O o Pd(OAC),
O O K,CO; O XPhos
O 1,4-dioxane O Cs,CO;
H,0 1A TouleneEtOH,H,0

Aol 559] <A 2> A AF2H 9, 9-dimethyl-9H-f luoren-2-yl-boronic
acid 4! (9,9-diphenyl-9H-f luoren-2-yl)-boronic acid (11.9 g, 0.033 mol)E
AbEste RS AQstue 7] TAd 559 U AL FHEo IgE
2065 LA+t

HRMS [M]+:776.32

[3HA dl 57] e 336
(2-(3''-(9,9-dimethyl1-9H-f luoren-3-y1)-[1,1':3',1' '-terphenyl ]-3-y1)-4,6-dip
henylpyrimidine) 2] A

e,
\ — - — e
Cl
J Fooack T O

g:ztlﬁ:aon,nzo 1-8 gsﬁfealaori,nzo O
336

<¢A 1> 1A 1-B
(2-(3''=chloro-[1,1':3",1''~terphenyl ]-3-y1)-4,6-diphenylpyrimidine) 2] A

A4 75 stolA] F37HA] 1-A (11.0 g, 0.026 mol), 3-chlorophenylboronic
acid (4.8 g, 0.031 mol), Pd(OAc), (0.29 g, 0.001 mol), Caesium carbonate (25.4
g, 0.078 mol) % Xphos (0.3 g, 0.003 mol)E £33 th&, Toluene (100 ml),
Ethanol (20m1) % H,0 (20 )= &F nHk& o),

W 5 5, dEdEREGo| R fU]5S 2Y5ta, MgS0,E AlEsHY
271 w7154 EE AASAY. Eol AAH /FI150A &g AAG F,
AYPAZvtE 23 [Hexane: MC=5:1 (v/v)]1E AAst Z7H4] 1-B(7.5g, &
58%)5 YA

<gA|2> s E 336
(2-(3''-(9,9-dimethyl-9H-f luoren-3-y1)-[1,1':3"',1''-terphenyl ]-3-y1)-4,6-di
phenylpyrimidine) 9] 3HA]
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A 71F stollA] A7) <@A oA 9& =744 1-B (7.5 g, 0.015 mol),
9,9-dimethyl-9H-f luoren-3-yl-boronic acid (4.3 g, 0.018 mol), Pd(OAc)s (0.17
g, 0.75mmol), Caesium carbonate (14.6 g, 0.045mol) 2 Xphos (0.7 g, 1.5mmol)&
=33t thS, Toluene (60 m¢), Ethanol (15 ml) % HO (15 m)E ZF

;s
e F2 5 odddIelel=R 7132 s, WeSuE AH§del
47 %1% BE AARAG. Bol AAR F71544 £9E AAR T,

%5
AP AZ2vE 289 [Hexane: MC=4:1 (v/v)]12 AHAstd 3FE 336(8.1g, &
83%0)E LUTt.
HRMS [M]+: 652.29

[AAld 1 WA 41] 54 §7] AA LF L29] A=z

FAdoA FAHE FFES FAAEoE g WHeR uesk $3
AAE & F, 371 Zol A {7 AA LF AxE AZSFAT.

M, ITO (Indium tin oxide)”} 1500 A F7= vt &g 78S
FrE 253 AFsNY. SHF AFe] EUd ol&AZ2d &3, oHE,
He 2 59 A2 283 ML sl AFRAZ F, UV 0ZONE A& 7] (Power
sonic 405, ZBAHA)R o|FAZ tg, WE o]&sld 7] 718 5 ¥
ARG F F FA72 7)|8E olF3Tt.

4719 o]l FwiE IT0 % 7I1¥(H=) ol m-MIDATA(60nm) / TCTA
(80nm) / 90%2] Aol 1 WA 41904 FAY Az FIIFE o+ 109
Ir (ppy)s(30nm) / BCP(10nm) / Algs(30nm) / LiF(1nm) / A1(200nm) &2 2 23814
71 AA LF AAE AFRE.

87| m-MIDATA, TCTA, Ir(ppy)s B BCPY &% 3719 &),

@%53% S, @ﬁ

0

m-MTDATA TCTA

= ofy
}o 4>

o5
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|

Ir(ppy)a
(Mo 1] %4 #7] A BF 229 A
F48 BFE 1 94 sy BPE A8AE AL
Pstol =4 f7] AA VY £AE

Ao 104
5 AYstas, AAd 13 =95

A zsk At
- Q .

(Mmd] 2] =4 §7] AA TF 2249 A=
F49 F%=2 1 94 8] HFE AR AE
Btol =4 §7] AA WY &%

10 Ao 194
ALstae, AAld 13 FA3A =
Az,

58

(¥ 3] 54 F7] AA &F 229 A
A 3] sstE BE

gt 7

e o

15
Fddl 1004 g4E FEE 1 oi
ALstas, AAd 13 FdoA s =4 {7 HA EF LA
Az giet.
, QO
OO
B
20

[B7}4] 1]
56
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AAld 1 WA 41 Z vad 1 WA 300 A 24z AlxE =4 F7] A4
g Ao gt AFEE 10 mA/ardl A FEAY, AFES L SFIYIE
E48%la, 1 298 37 & 1o YehdA .
[ 1]
S A8 T35 A (V) AFT A (om) | AFAEE(cd/A)
AAd 1 3gHE 1 4.50 517 53.5
HAAld 2 3H3HE 3 4.61 515 51.5
AAld 3 3}3HE 69 4.45 518 49.8
A Ao 4 s3E 129 4.57 518 51.7
A Ao 5 SIHE 6 4.60 518 49.6
A A4 6 313HE 74 4.59 517 51.7
AR 7 3}3HE 134 4.56 515 52.7
A Ao 8 3gE 7 5.10 518 49.8
Ao 9 SIE 75 4.65 518 50.5
AAld 10 SIHE 135 4.35 517 52.5
AA 4 11 3gHE 21 4.10 515 63.4
AA 4 12 313t E 23 4.05 518 65.4
AA ] 13 313k E 89 4.15 518 61.5
AAd 14 3HgHE 91 4.05 517 63.3
AAd 15 3}3HE 149 4.15 518 63.5
A A4 16 3}gHE 151 4,11 517 64.2
AAo] 17 3hgHE 31 4.28 515 58.3
A A4 18 3}gHE 35 4.15 518 60.5
A Al 19 3lgHE 99 4.40 518 55.5
A A4 20 stgE 159 4.33 518 56.6
AATd 21 3lgtE 45 4.30 517 57.5
AR ¢ 22 385 53 4.20 515 56.5
AN d) 23 33E 113 4,33 518 51.5
A Ao 24 sl3H&E 173 4.30 518 52.7
A Ao 25 3= 61 4.15 517 59.3
A A4 26 35HE 62 4.10 518 62.7
A A d 27 3lgtE 63 4.20 517 54.5
A A4 28 313HE 64 4.23 515 56.5
A A4 29 s}gHE 200 4.65 516 46.9
A A4 30 s}3H& 206 4.23 517 47.2
A A4 31 33E 217 4.15 517 61.8
Ao 32 33HE 218 4.26 518 62.5
A A4 33 33HE 220 4,32 518 59.8
A A ¢ 34 315HE 21 4.10 516 63.4
A Al 35 3}3HE 189 4.15 517 62.3
A Ao 36 3}g& 193 4.35 518 57.8
A Ao 37 s1eHE 65 4.52 518 52.3
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A Ao 38 3}g+E 231 4.41 518 51.3
A A4 39 338 234 4.50 518 52.6
A Ao 40 3gE 250 4.35 518 57.6
A A6 41 3}3tE 252 4.48 518 54.6
vl o 1 CBP 6.93 516 38.2
H)aof 2 33HE A 4.98 517 39.6
=] JEnA It 3}t E B 5.03 516 37.3

471 & 1o Yepd wiep Fol, B @i HAES A {7 AA 23
azbe] whazo] ALd A (AAd 1 WA 41)7F 8 CBPE =M 97 AA
FF Aaxbe] g AR As-(Hlad DEYG dREE 2 TFEAgel

= =
43§58 e ¢ 5 A,

5 =%, GA7F Qe HVES 4 70 WA B 229 wFIel
AR A (HAIA 1 WA 4D)7F HAZIZF gl SEES 54 /7] A4 @3
2219 WgFFo] Alge AS(Had 2 2 HRY FEHAPe] Fa AFEE0]
¥ ¢ F 9

10 [AA)d] 42 WA 98] A FF 7] AA &F £A9 AX

FAdold FHT FFBL ¥R L PPoR nEE
$3AAE @ F, 7 £ 29 ge T2 4 ¥ 47 A4 2 £2F
Az,

[£ 2]

AT | AT | yun | B4 1F | AA | BA | oo
U3 545 “°° | w2z  |$¥%| 9% |7
DS-205 ADN+5% | SAd o 1 WX
ANE | (FAHit| NPB | DS-405 | 57904 A4 | Algs LiF Al
) (FAhH) | Z442+9] g3tE |
7 80nm 15nm 30m Snm 25mm Inm 200mm

15 A7) & 20014, NPB, ADN ¥ Algz®] +&& 3719 Zrt.

A - Co4q :

H ) O-AL---N™
O N o
ADN >~ Algs

[Wae] 4] 348 FF /7] A &% &A9 A=
Z,:

A4 F% HEFS ASHA F3 A% FEFL ImE FHT AL
=, AAd 429 BUaA FRstel 3N FF 47 AA LF £AE

[l 5] B4 FF 771 AA TF 2249 A=
o8
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A A4 67 slgHE 62 4.1 6.9 458
A Ao 68 313HE 63 4.5 7.3 457
A Ao 69 35S 64 4.2 7.6 458
A A 70 s3HE 200 4.1 7.0 458
AAld) 71 s3HE 206 4.3 7.7 458
AR 72 3gE 217 4.0 8.0 458
AAld] 73 3}3tE 218 4.1 8.1 458
A Ao 74 3}gHE 220 3.9 8.0 457
A Ao 75 3E 21 3.8 8.2 458
A Ao 76 3}3HE 189 4.0 8.2 458
A Ao 77 3tg&E 193 4.2 7.9 458
A Al 78 31gE 65 4.3 7.6 457
A Ao 79 shetE 231 4.4 7.2 458
Ao 80 33t 234 4.3 7.6 458
A Ao 81 3t3tE 250 4.1 7.6 457
A ] 4 82 s}3tE 252 4.3 7.7 458
A A4 83 3198 5 4.7 6.7 458
A Ao 84 s3HE 13 4.6 6.5 458
A Ao 85 3= 73 4.4 6.1 457
A A 86 3}3HE 133 4.6 6.9 458
A Ao 87 3l3tE 134 4.1 6.7 457
A Al of 83 et E 29 4.4 7.2 458
A A4 89 31¢E 33 4.3 7.1 457
A Ao 90 33HE 97 4.4 7.5 458
A Ao 91 3t 101 4.3 7.6 458
A Ao 92 33t E 157 4.1 7.5 458
A A4 93 3gHE 161 4.2 7.3 458
A A ¢ 94 3}5HE 282 4.5 7.9 458
A A4 95 s} E 159 4.1 8.3 458
A Al 96 3l3HE 205 4.5 8.0 457
A Ao 97 3E 206 4.6 7.7 458
A Ao 98 3}3HE 336 4.5 7.9 458
Hlw o 4 - 4.7 5.6 457
vl 4 5 BCP 5.3 5.9 458

471 & 39 YERA mie} Zo], B wdgo] wE 33ES YA dF {7
AA BF 22 AR g5 BEF AMRT F(HA1d 42 WA 98) AFaE
2 FFAYe] 5% AS & I

60
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[T B9]
[+ 1]

gl7] 3tat4 12 BAHE g8E:

[shab4) 1]
Ra
Rp
(R1)c/ 4 “ /:/\\ L—<\Z1:Z?za
ST
(R2)q m (Ra)e

471 3hetA] 10014,

R @ Rpe AE FAatAY Aolsty, 4z 5¢gd0= (~Cype ¢ZA7],
T CCed oFE7|olAY, ME ATste 5% 18E Y8,

Ri A Rs= A2 SYstAY AolsiH, 7z SgHo=2, T4, T54,
27, Alotwr], YERY], ofr|x7], C~Copd €271, CrChpdl &AL,
CorCo®  E71d7],  CCpo ANEREZ7], LS 3 WA 409
HHEAZZEZA7], CCe® old7], YA 5 WA 609 3| 2ol 7],
CiCp®l EZAZA7I, CCeod ©oFHEA7], CCpd E¢ZAEY], CeCod
ol A7, C~C® EZARET], Co-Ceoo oFHRET], C1~Cd E2T7], C~Cyo
FEAZAOET] H CGCeo] olBolRIZIZ o] F o] FollA] deix ALY, A
719F Agele 3 18 & P43,

L& 9dd%, CoCisd ofgddry] 2 Ay 5 Ux] 189
HE|ZolHATE o] FolX] FollA MHE I,

Zv WA Zse= MR FEsAY Aolsid, A4 =
C(Rpelar, olwf, Hojx dhh= NojH, C(RY) 7} B4 HAF EF9 CRYE A=
Tt AY Adolst,

c, ex 27 0 WR 49 HFola,

d= 0 WA 39 Aol

m, n< Z+2 1 WA 39 Aol

A7 R T4, TT4, EERA7], Aolxr], YE=RY], ofrx7],
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