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2 A8 TR GCool AR CCe®) BRI Gl WEH 9t (O] A 3l §
Fgae]7]; R CrCpol AU R o] Fol7l oA AEE )

5) At 8184 22 EAIE 3, B 384 308 FAEM,

B

6) R-RE= 2, $5%, B2, HolER, C-Cu®l 2U/(A, AN, (ol LFA7], GGl oFdS
2
=

71, CoCeod SALD7], Co-Cooel o}E7], Co~Ced dlElZaLg]7], 7tHd, d2HZ, UEH,

A, ofw|=7], A

%34, &394, ¥4, LAY%, Z2oAsolH, doe] 279 AFF R-R = Adste] ndAo] ssat

(047]/\1, R4—E‘ _/l:i, %Zl:_/}_, ?ﬂl’iﬁl, L]'O]Ei, C1~C6()9] 0;_}7,47](;5}5\4], T,‘:_'—Z]‘{:H), C1~C609] ?jl—_:_.;:_}\]7], C6~C609] O]_
7], CorCed DAL, CoCad o8 7], CCeodl BHEE 7], 7R, Jd2HE, UE

Fﬂ
=
2, &3, £949, 24, a9, R0 £ S

dlo

= %%lgi;}, C6~C6O‘04 0]’%%1_17], C2~C6094 'a]Eﬂiqu7]) %33@7], CS_CGO‘O’] X]Hc}é_-ﬂag]' CG—CGOQ] Hc]'
EH

L aL
Fxaele) gy L AWE alsar) 2 o]Foz EolA A
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[0084]

[0085]

[0086]

[0087]

[0088]

[0089]

[0090]

[0091]

[0092]
[0093]

[0094]

SS50dl 10-2501267

A7) R, A, A, A, AL RL R, RLRL YL Y

raglr], ¢4, dAdr), & A

7 EE GGyl old 2 AR b mASE A A5 Bavl A=vkEsl Acher] YER7);

C-Ca®l A1 715 C-Cufl FFAT]5 CCufl BAIN; CoCo®] FAUTN; CoCo] BRU7; CiC®) o}

2AD7]; 0, N, S, Si @ PR o|Fo FolA AeE Holw s}

o SHZRAE EHTE Ol AHRIET]; CrCy® AFZAAT): C-Co®l oFEAT); 2 CoCal o}
4

Fo] A7z v Agdd 5 9o, os 74 A&r7h AHT A

N
ofy
>
B
fr
i"
riot
it
$?
s
S
o
i)
N
i}
u

6-60, WHEASHAE Tag 6-40, MUk Mg A s Bad 6-309] o}

Ql 75 "aae 260, viEASHAE " 2-30, Wb wigHsE g

719 & glen, 7 2
 2-209] sEl2aEd 4 len, 7] FAVI B S 1950, vhEAsHAlE ©ag 130, Hoh vhg
AetAE g 120, 58] whghE sl whag 14109 @47 5 A

A7l Aed ofdy] Ee ofdiMV|d A, TAHeR offly] Ee ofdilrlE ME SyAoR Hd7], nd
971, geldr], vzdr], ddEdr] B dddr), veddr], Hellddr], YEddy] B sdEddly

59 4 o},
Hop AR oR ) A7) 33 282 BAIEE SRS 34 2-1 WA ek 2-100.8 ZAYE SjtEE F
ol st 5 Qovt, Y] sty 22 EAEE SRl B sgBelw dgsks AL ohrt
3takal 24 3tetal 2.2 3lstAl 2.3 3lstal 2-4 Ststal 2-5
‘t‘ L' Ai: wli.: L
I | | ] [
N N N N N
N Q QA N,
N ] SN 7N\ /A | N
(R"), (R")y R", (R (R
l8tAl 26 shstal 2.7 shstal 28 shstal 2.9 3hstal 2410
Nb' L L1 L L'
| | | | |
N N N N N N N
IS I Y J S I SN /N
=N = =N = N=N
(R"), (R")p (R"), (R"), (R"),

A7) p, ROR LS 7] 8484 1 A 88t el Aelw p, R D L3 g

£, 584 29 Rol me@4 A 3] S84 2-11 WA 2-14sh gol EAE F ek,

L1 L1 R5 L1 1
(RS)I | a( ) | |
°N vl N ¢ ‘ NOL, “ N Y\1\v2
NERZ=A2 0 & Y
Yes RIS =Y =Y Q V=Y

4

A7 L, R, RE 7] 88420 R3}F 5983, Y WA Y= 884 29] Y R Yok B

w

&71 ai= 0 WA 69 A4, bz 0 WA 89 Aol

EE, 7] e 12 EAHE SFES ) HEE P-1 U4 P-u F ol S £ glont, gy 1=
EAHE SFRS ] BFEAW S AL ohnh,
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. ° o Sy
o T 4 o0
‘ Y odo T et
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@ OQOO
L0 O :’
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@ ) O

_Ge0  o%n o, 2 QJ@
3o
¢' L of

. 52 H
¢ B
O
Py
'OO
R 0 23] U

o O O o O‘D
CQO ®, QO D Qﬁ@ OO
[01 15] 4-29 4-30 4-31 4-32
& < 9 oF g
O "ot o 2w R
v ® SRy
[0116] 4-33 4-34 4-35 4-36

[0117] w2 wwe oo
g]

[0118] olslo A, H e mE 3}k 12 FAEE FFEE dAdd 2 17 AR] AlZzde #ste] AA]d
So] FAHo g dysix|nt, E wgo] 5hr]9 AR dAFHE H2 ofyrh

[0119] (A ]

[0120] B ddo) mE 3184 12 FAHE §3E(final products)e 7] ¥4 1 7} Zo] Sub 17} Sub 28 ¥HEA]

A AzxsAY sh7] wEA 29k o] Sub 33 Sub 45 WHEAIA WEEAIA AXEHU, old FAHE A
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S==35| 10-2501267
o]

=

<HESAL 15

X'=Br,Cl,1/Q=AorB

1 2 -
ArY/NT(Ar O Pd(PPh;), / K,CO, N\\'Nr
I
n(R) (Qmso THF /H,0
X' " n(R") (Qpmro
Sub 1 Sub 2 Final Products
[0121]
<HtE4] 2>
X2=F, Cl, Br, 1/Q= A or B
Ar'__N_ _Ar Arl__N_ AP
i a
Ns_N NaH Na_N
+ (Qm+o I
THF
n(R") XHmeo n(R") (QDm+o
Sub 3 Sub 4 Final Products
[0122]
[0124] Sub 19| A oAl
[0125] W) 19] Sub 1€ 8b7] Whg-) 39) wgAzol s F4E 4 fom ool @AW e ohinh,
<Hhg Al 35 %1 = I, Br, |
Xt /Nl xt \}—P Pd(PPha), ! K,CO;, A'1\r/N| x \)—P Pd(PPhs), / K,CO; A'H//N\"/A’z
Na_N + 0.0 Ns_N + 0.0 N N
Y B THF / H,0 Y B THF /H,0 Y
X! Art x! Ar2 x!
Sub 1-I Sub 1
[0126]
Sub 1-1 2| 2HOilA|
CI N Cl ’ (
Fr o_0 Pd(PPh,), / K;CO;4 Q\f’NY@
NYN + B I
g
) @ THF / H,0 Y
Cl
Sub 1-1
[0128]
[0129] 2,4,6-trichloro-1,3,5-triazine (20g, 108.46mmol), THF (477mL), Phenylboronic acid pinacol ester
(44.27g, 216.92mmol), Pd(PPh3), (3.76g, 3.25mmol), K.CO; (44.97g, 325.38mmol), & 239mL & H7}3F 3,

kel g AjZIYh, ghgo] SR ethersf £ FEI F {H75S MgS0,E AXda 5 o & AHHE
7155 silicagel column 2 AZAAsI] AAHES 16.67g (68%) AT},
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SSE4 10-2501267
Sub 1-9 9| EHAOA|

o
cl _N_cl
hidh ¢ Pd(PPh3)4IK2C03
Na N +
Y f

Wesd

|
N

\

N
) THF / H;0 Y
cl

Sub 19

[0131]

[0132] 2,4,6-trichloro-1,3,5-triazine (10g, 54.23mmol), THF (239mL), 2-(dibenzolb,d]furan-2-yl)-4,4,5,5-
tetramethyl-1,3,2-dioxaborolane (15.9g, 54.23mmol), Pd(PPhs)s; (0.63g, 0.54mmol), K,CO; (7.5g,
54.23mmol), E(119nL) & A7) Sub 1-19] WS AL&Sle] AAES 17.49g (72%) LA},

Sub 1-11 9| g0 Al
cl._N__cl ; (
Y or Pd(PPh3)4IK2003 Ne o
Ns N - +
Y THFIH2O N N N ?
cl g B‘o
Cl
Sub 1-1-1
Pd(PPh3), / K,CO3 q
N
THF / H,0
e
Sub 1-11

[0134]

[0135] 1) Sub 1-1-1 A

[0136] 2,4,6-trichloro-1,3,5-triazine (25g, 135.57mmol), THF (597mL), 4,4,5,5-tetramethyl-2-phenyl-1,3,2~
dioxaborolane (27.67g, 135.57mmol), Pd(PPhs), (1.57g, 1.36mmol), K.,CO; (18.74g, 135.57mmol), % (298mL)
S 7] Sub 1-1¢] AU HEES ARt A ES 21.16g (69%) AU

[0137] 2) Sub 1-11 &4

[0138] Sub 1-1-2 (10g, 44.24mmol), THF (195mL), 4,4,5,5-tetramethyl-2-phenyl-1,3,2-dioxaborolane (16.34g,
44 .24mmol), Pd(PPhs), (0.77g, 0.66mmol), K,CO; (9.17g, 66.35mmol), =(97mL) <= 7] Sub 1-19] AL HS
AgEte] A ES 14.75g (77%) LA
Sub 1-12 &4

Cl
°\></L >_>—CI ‘O .O
c /N\h(c' B-0 Pd(PPhs), / K,CO3 Pd(PPh3)4IK2C03 Q
szll ' THF / H,0 O : O THF /H,0 Q N f
N=
D O H oAl
Sub 1 Sub 112

[0140]

[0141] 1) Sub 1-1-2 A

[0142] 2,4,6-trichloro-1,3,5-triazine (15g, 81.34mmol), THF (358mL), 2-([1,1'-biphenyl]-3-yl)-4,4,5,5-
tetramethyl-1,3,2-dioxaborolane (22.79g, 81.34mmol), Pd(PPhs;), (0.94g, 0.8Immol), KyCO; (11.24g,
81.34mmol), E(179mL) & 4}7] Sub 1-19] SHAHIHS Algste] AXES 19.42g (79%) AAT}.

[0143] 2) Sub 1-12 34



[0144]

[0146]
[0147]

[0148]

[0149]

[0150]

[0152]

[0153]

S=54d 10-2501267

Sub 1-1-2 (10g, 33.10mmol), THF (146mL), 2-(9,9-dimethyl-9H-fluoren-2-yl1)-4,4,5 5-tetramethyl-1,3,2~
dioxaborolane (10.60g, 33.10mmol), Pd(PPhs), (0.57g, 0.5mmol), K,CO; (6.86g, 49.64mmol), =(72.81mL) =

71 Sub 1-19] S ALt B ES 12.64g (83%) VULt

Sub 1-13 &4

cl
°>§L =N PN o™
- Ny P
cl cl N
N | O Pd(PPhy), / K,CO3 O . Pd(PPhg), / K,CO3
- . - N
-B
THF / H,0 08 THF /H,0 Q O ¢ N
o} =
7 ) "

e\ g
Sub 1-1-3 Sub 113
1) Sub 1-1-3 g4

2,4,6-trichloro-1,3,5-triazine (12g, 65.08mmol), THF (286mL), 4,4,5,5-tetramethyl-2-(4-(naphthalen-1-
y1l)phenyl)-1,3,2-dioxaborolane (21.49g, 65.08mmol), Pd(PPhs); (0.75g, 0.65mmol), K.,CO; (8.99g,
65.08mmol), E(143uL) & 7471 Sub 1-19] W HES AHEsle] AAAES 16.73g (73%) EATt.

2) Sub 1-13

EO"

3

Sub 1-I-3 (16.73g, 47.50mmol), THF  (209mL), 2-(benzofuran-6-yl)-4,4,5,5-tetramethyl-1,3,2-
dioxaborolane (11.59g, 47.50mmol), Pd(PPhs), (0.82g, 0.71lmmol), K.,CO; (9.85g, 71.25mmol), &(105mL) <
7] Sub 1-19] WS ARGt A= 17.31g (84%) LA

L 2edd ok dgh=S obdlleh &5 o o, ofdl A= AL ofdn, 7] & 12 Sub

cl cl Ny X | P
cf ¢
Sub 11 Sub 1-2 Sub 1-3 Sub 14 Sub 15 Sub 16

Qo o o :
080 e %C% 50 Oy 5

N\g . J
Sub 1-7 Sub 1-8 Sub 1-9 Sub 1-10 Sub 1-11
F
o b p
D
N N D N=(
Q 7 a — cl =N
W = =<c "‘< 2\ IEN Ny O
I N
f
Sub 1-13 Sub 1-14 Sub 1-15 Sub 1-16 Sub 1-17 Sub 1-18
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[0154]

[0155]
[0157]

[0158]

[0160]
[0161]

[0162]

[0163]

[0164]

S=50dl 10-2501267

[ 1]
stetE FD-MS 3ete FD-MS
Sub 1-1 m/z=267.06(CsH;oCIN;=267.72) Sub 1-2 m/z=367.09(Cx3H14CIN3=367.84)
Sub 1-3 m/z=367.09(Cy3H;4CIN3=367.84) Sub 1-4 mM/z=419.12(CH1sCIN3=419.91)
Sub 1-5 mM/z=479.03(Cy7H14CIN3S,=480.00) Sub 1-6 m/z=269.05(C;3HgCINs=269.69)
Sub 1-7 mM/z=507.15(Cs4H2:CIN3=508.02) Sub 1-8 m/z=464.09(Co7H17CIN,S=464.97)
Sub 1-9 mM/z=447.08(Cy7H,4CIN;0,=447.88) Sub 1-10 | mM/z=505.13(Cs4H20CIN3=506.01)
Sub 1-11 m/z=432.11(Cy;H;,CIN,=432.91) Sub 1-12 | M/z=459.15(CsoH22CIN;=459.98)
Sub 1-13 | M/z=433.10(Co7H,sCIN;0=433.90) Sub 1-14 | M/z=351.11(CaoH1sCIN:0=351.83)
Sub 1-15 | M/z=392.08(Ca4H;,CIN,;=392.85) Sub 1-16 | M/z=277.12(CysD1oCIN;=277.78)
Sub 1-17 | mM/z=413.08(Co5H3CIFNs=413.84) Sub 1-18 | M/z=358.99(C;sH10IN3=359.17)

Sub 29| g <A

HFESA 4> Q= AorB/X2=F, Cl, Br, |

Yot
x2 B-B
(X msos1 Q d o O\B,O
Q)
—‘E } mto PdCl,(dppf) “(R-)@(Q)m+°
NaOt-Bu / Toluene AcOK / DMF

n(RI—% / Pd,(dba); / P(t-Bu); n(R)
Sub 2- Sub 2

Sub 2-4 9| T 0 Al

H
N
N
—_—
B Br Pd(dba)s; / P(t-Bu) 3

NaOt-Bu / Toluene

Br o o 0.0
B-B
Y i jq!
) =
NN /
N N N N

PdCly(dppf)
AcOK / DMF

Sub 2-1-1 Sub 24

1) Sub 2-1-1 §H4
1,3,5-tribromobenzene (20g, 63.53mmol)S SERFEEEAT0  toluene(667ml) o2 =Q1  Fo, 5~
pyridol[3,2-blindole (21.37g, 127.06mmol), Pd.(dba); (1.75g, 1.91mmol), P(¢#-Bu)s; (1.03g, 5.08mmol),
NaOt-Bu (18.32g, 190.6mmol)S Z7}ska 1007 Coll A mubstich. whgo] ghuww CHLLS B2 53 F

S MgSOE Axstal 55 3 & AW 3TES silicagel column 2 AZAAS] AHAE 24.56g (58

79%)E AU,

7]

of

2) Sub 2-4 4

471 FAdelA dolxl Sub 2-1-1 (24.56g, 50.19mmol)& ‘FrwbebEeElsze] DNF(3leml) = 591 Fof,
Bis(pinacolato)diboron (14.02g, 55.20mmol), Pd(dppf)Cl, (1.1g, 1.5lmmol), KOAc (14.78g, 150.56mmol)%E
A7rskar 90° CollAl mwkslgitt. whgo] dn =W FHE 3] DIFE AASIL CHLLS E2 FZ3300. /7]
=S MgSO,2 HAZxeta % 3 & AAHE IFES silicagel colum 2 A2t AWPE 22.35g (F&:

83%)E At.
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Sub 2-10 9| g0 A

H H B
: 0
r & OG-0 !
Sl N PSWwe
Pd,(dba)s / P(t-B Pd,(dba)s / P(t-B
Br Br N T Nt T = ) O
N
Sub 2-1-2 Sub 2-11-1
. S
j: :B—B:Oi O °
0 b
PdCl,(dppf) N N O
AcOK / DMF _
Y / D
Sub 2-10
[0166]
[0167] 1) Sub 2-1-2 34
[0168] 1,3,5-tribromobenzene (20g, 63.53mmol), toluene(667ml), 5H-pyrido[4,3-blindole (10.69g, 63.53mmol),
Pd,(dba)s (0.58g, 0.64mmol), P(t-Bu)s (0.33g, 1.65mmol), NaOr-Bu (6.11lg, 63.53mmol)S A7) Sub 2-1-2¢]
RS Agst] ABAE 18.39g (78 720)E VAU
[0169] 2) Sub 2-11-1 34
[0170] Sub 2-1-2 (18.39g, 45.74mmol), toluene(480ml), 9H-carbazole (7.65g, 45.74mmol), Pd,(dba)s; (0.63g,
0.69mmol), P(¢#-Bu)s (0.37g, 1.83mmol), NaOs-Bu (6.59g, 68.6mmol)S A+7] Sub 2-1-29] SHAHIH S A}-&-5lo]
AARE 17.20g (75 770 S LA},
[0171] 3) Sub 2-10 43
[0172] Sub 2-1I-1 (17.2g, 35.22mmol), DMF(222ml), Bis(pinacolato)diboron (9.84g, 38.74mmol), Pd(dppf)Cl,
(0.77g, 1.06mmol), KOAc (10.37g, 105.65mmol)E AF7] Sub 2-49] AU HES A3 YAE 16.41g (5
87%) = AUct.
Sub 2-12 S| B0 Al
7\
S OAS. Q Q OO
B
B /©\B Pd,(dba); / P(t-Bu)s sz(dba)3IP(t Bu)s
r r NaOt-Bu / Toluene - NaOt-Bu / Toluene -
X3 A
Sub 2-1-3 Sub 2-lI-2
PdCIz(dppf) QO /©\ O
AcOK / DMF
[0174] Sub 2-12
[0175] 1) Sub 2-1-3 &A
[0176] 1,3,5-tribromobenzene (20g, 63.53mmol), toluene(667ml), 9H-dibenzole,glpyridol[3,4-blindole (17.05g,

63.53mmol), Pdy(dba)s; (0.58g, 0.64mmol),

P(#-Bu)s (0.58g, 0.64mmol),

S=S4d 10-2501267

NaO¢-Bu (6.11g, 63.53mmol)< A7)
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[0177]

[0178]

[0179]

[0180]

[0182]

[0183]
[0184]

[0185]

S=54d 10-2501267

Sub 2-1-2¢] FAWH= AREste] A= 22.02g (& 69%) 5 LA

2) Sub 2-11-2 A

Sub 2-1-3 (22.02g, 43.85mmol), toluene(460ml), b5H-benzol[blcarbazole (9.53g, 43.85mmol), Pdy(dba);
(0.6g, 0.66mmol), P(¢-Bu)s (0.35g, 1.75mmol), NaO¢-Bu (6.32g, 65.77mmol)S “47] Sub 2-1-29] SHAIHIWH S
AFEsle] AAE 21g (& 7595 ATt

3) Sub 2-12 A

Sub 2-11-2 (21g, 32.89mmol), DMF(207ml), Bis(pinacolato)diboron (9.19g, 36.17mmol), Pd(dppf)Cl, (0.72g,
0.99mmol), KOAc (9.68g, 98.66mmol)ZS 2}7] Sub 2-49] TAYHES x}83le] AAE 19.84g (55: 8p= A

= ofgfe & g oy, ofd AN = AL ofyy, d7] & 12 Sub

e 0.5.0 0.0
"j‘N\/ Nj‘N\/ Nj‘N\/
Ny Y N\ ,1
Sub 2-3 Sub 24 Sub 25

Sub 2-8 Sub 29 Sub 2-10

O Y SERY

Sub 2-11 Sub 2-12 Sub 2-13
[ 2]

sterE FD-MS sterE FD-MS

Sub 2-1 M/z=536.24(C34H26BN.O,=536.44) Sub 2-2 m/z=536.24(Ca4H29BN,4O,=536.44)
Sub 2-3 M/2=536.24(C34H26BN.,O,=536.44) Sub 2-4 mM/z=536.24(Ca4H20BN,0,=536.44)
Sub 2-5 M/z=536.24(C34H26BN,O,=536.44) Sub 2-6 mM/z=536.24(Ca4H20BN,40,=536.44)
Sub 2-7 mM/z=636.27(C42H33BN,O,=636.56) Sub 2-8 m/z=636.27(C42H33BN,40,=636.56)
Sub 2-9 mM/2=535.24(C3sH30BN30,=535.45) Sub 2-10 | M/z=535.24(CssH30BN50,=535.45)
Sub 2-11 mM/z=535.24(C35Hs0BN30,=535.45) Sub 2-12 | mM/z2=685.29(C4;H36BN50,=685.63)
Sub 2-13 | M/2=535.24(C35H3BN;0,=535.45)
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[0187]

[0188]

[0189]

[0191]
[0192]

[0194]

[0195]

S=50 10-2501267

Sub 39| g <A

FAd

o

Sub 3-1 ¢

(=]
B(OH), ©\(/N W/©|
Pd(PPh;), / K;C0; Na N
=N +
N>\_ |\1>_O E E THF / H,0
F
F F
F
Sub 11 Sub 341

Sub 1-1 (10g, 37.35mmol), Pd(PPhs), (1.29g, 1.12mmol), K,CO; (15.49g, 112.06mmol), & (82ml)E H7}s}t

o
80" ColA awkshgict, wkgo] sy CHCLoF 22 FEF ¥ f715S MgSO,=2 Axstal 55 3 5 4AJd

i

3}3E S silicagel column 2 AZAAsI] AAHE 11.26g (55 83%)E AU},

Sub 3-5 9| g4

Ny N
N =N
—_—
NaH / THF F F

F F N
Sub 3-1 =N
Sub 3-5

SH-pyridol4,3-blindole (6.94g, 41.82mmol)<S THF (400ml)ol] 5¢1 NS sodium hydride (1.98g,
82.57mmol) 7} 1 flaskell ¥tk 30% F, Sub 3-1 (15g, 41.28mmol)& 713}, o] 98 AR
718kell mRk, 3FF s}, WkSo] SmEW Aoz A3 Il rotary evaporator® solventE A AL ethyl
acetate?} H,0E RojFa, AAE 3FES silicagel column 2 AZAAst] WSS 16.47g AT, (&

78%)

Sub 3-11 9| &4

Q B(OH); @NW@
=N

Pd{PPh;), / K,CO3 Na
- - @ @ @O
N)\,,{) D Br Br THF /H,0
| ' Br Br
Br
Sub 1-18 Sub 3-11

Sub 1-18 (10g, 27.84mmol), THF (123ml), (3,4,5-tribromophenyl)boronic acid (9.98g, 27.84mmol),
Pd(PPhs), (0.32g, 0.28mmol), K,CO; (3.85g, 27.84mmol), & (61ml)E A7) Sub 3-12] TAALHS AL&3}o] AA

& 10.95g (& 72%)5 AUt
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SE=54 10-2501267

Sub 3-13 2 &4

Pd(PPh,), / K,CO4 N N
“ Q + -
Nﬁ/N E - THF / H,0
F
¢l F F

L

8

N
Oo
a
ks
bs

[0197] Sub 313
[0198] 1) Sub 3-I-1
[0199] 1-9 (10g, 22.33mmol), THF (98ml), (3,4,5-trifluorophenyl)boronic acid (3.93g, 22.33mmol), Pd(PPhs),

(0.77g, 0.67mmol), K;CO; (9.26g, 66.98mmol), =(49ml1)S A7) Sub 3-5¢ FAAHH-S Algste] AMAE 9.34g
(5 TS LA
[0200] 2) Sub 3-13

[0201] 9H-carbazole (4.61g, 27.6mmol), THF (268ml), sodium hydride (1.32g, 55.2mmol), Sub 3-I1-1 (15g,
27.6mmol)S A7) Sub 3-5 FAHHE ALEste] YA ES 13.72¢ AU, (58172 %)

Sub 3-14 2| g+A

O B(OH) Q O

Q O Pd(PPhy), / K,CO4 Q/N O
[: ] + cad

F F THF / H,0 Ns N
F

{
Na N
d .

Sub 1-10 I F Sub32

y Q 9o
Y ff GO

NaH / THF O N}

[0203] Sub 3-14
[0204] 1) Sub 3-1-2
[0205] Sub 1-10 (10g, 19.76mmol), THF (87ml), (3,4,5-trifluorophenyl)boronic acid (3.48g, 19.76mmol),

Pd(PPhs), (0.69g, 0.59mmol), K.CO; (8.19g, 59.29mmol), & (43ml)S 7] Sub 3-19] TAAHUHS ALl AA
E 8.8g (& 74%)E IAUt}.
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[0206]

[0207]

[0209]

[0210]

[0211]

[0212]

S=S4d 10-2501267

2) Sub 3-14

7H-dibenzolc,glcarbazole (6.67g, 24.93mmol), THF (242ml), sodium hydride (1.2g, 49.86mmol), Sub 3-I1-2
(15g, 24.93mmol)<& 7] Sub 3-5 FAAYHE AHE3t] BAAES 14.6g ATE. (58 69%)

3E B &3 BYES okdst 22 & gout, ol @FHE AL opul, ] E 1 Sub

& Ve Aol

o G DD DD DD Oy

F F F
NN N N LN
o - b NERSST S

Sub 3-1 Sub 3-2 Sub 3-3 Sub 34 Sub 3-5 Sub 36

Ny N
Ny IN @\(/N R\ N
N N
F F F F Br Br
F F F F N Br
F Fok 7N
Sub 3-7 Sub 38 Sub 39 Sub 3-10 Sub 3-11

\ N
NN Nx
F F F F F . b\ O b\
N F . F
F N__N
‘!‘LJI!P €!§;llb' |‘§m €%§> 4!§N]lil ®
Sub 3-12 Sub 3-13 Sub 3-14 Sub 3-15 Sub 3-16
O 273 e ‘ cN
sach CIOC LY
g N A Na N
F” \I( “F Ji 1
F” 5 “F Ny F 1 F
N ] N
= NO,
Sub 3-17 Sub 3-18 Sub 3-19
[ 3]
StetE FD-MS stetE FD-MS
Sub 3-1 m/z=363.10(C;,H:F:N3=363.34) Sub 3-2 m/z=511.16(C;;H.9F2Ns=511.54)
Sub 3-3 m/z=511.16(Cs,HsF2Ns=511.54) Sub 3-4 m/z=511.16(Cs:H19F2Ns=511.54)
Sub 3-5 m/z=511.16(C3;HgF2Ns=511.54) Sub 3-6 m/z=561.18(Cs¢HF2Ns=561.60)
Sub 3-7 m/z=575.07(C33H6F3N3S;=575.63) Sub 3-8 m/z=365.09(CigHoF3Ns=365.32)
Sub 3-9 m/z=603.19(CsoH24F3N3=603.65) Sub 3-10 m/z=708.19(C44H26F2NS=708.79)
Sub 3-11 m/z=542.86(C;:H12Br;N3=546.06) Sub 3-12 m/z=5170.17(C33H20F2N+=510.55)
Sub 3-13 m/z=690.19(CssH24F2N,0,=690.71) Sub 3-14 m/z=848.28(CeoH14FN,=848.96)
Sub 3-15 m/z=675.22(CssH27F:Ns=675.74) Sub 3-16 m/z=703.25(C47H3:F,Ns=703.80)
Sub 3-17 m/z=677.20(CyuHzsF:NsO=677.71) Sub 3-18 m/z=723.37(C4eHs7F:NsO=723.91)
Sub 3-19 m/z=680.18(Cy,H2:F:N:0,=680.67)
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[0214]

[0215]
[0216]

[0217]

[0218]

[0219]

[0221]

[0222]
[0223]

[0224]
[0226]

S=S4d 10-2501267

Sub 49| g <A

Sub 4-11 o] 240

=N Pd,(dba)s / P(t-B =N
NH + Br—@s, M, N—<\:/)—Br
\

NaOt-Bu / Toluene PdCl,(dppf) \

;
N N AcOK / DMF

Sub 4-1-11 Sub 4-11

1) Sub 4-1-11 &4

2= 9H-pyrido[3,4-blindole (14.2g, 84.43mmol)< “&tuFHEek2=0l toluene(886ml) o2 =<1 $-of
2,5-dibromopyridine (20g, 84.43mmol), Pdy(dba); (2.32g, 2.53mmol), P(¢-Bu); (1.37g, 6.75mmol), NaOr-Bu
(24.34g, 253.28mmol)& F7Fstal 407 ColM awkelfivt. wkgol ekmsw CHLLo 22 FE53 ¥ f7l5s
MgSO, 2 Axsta 5% 3 & AAHHE SHES silicagel colum 2 AZAA3 ] APE 21.62g (& 79%)
AUt

2) Sub 4-11 34

il

A7) gl Fdoj Sub 4-1-1 (21.62g, 66.69mmol)S T mbErEEl o] DMF(420ml) & =91 o],
Bis(pinacolato)diboron (18.63g, 73.36mmol), Pd(dppf)Cl, (1.46g, 2mmol), KOAc (19.64g, 200.07mmol)ZE =

Fsha 00" Col X muwkstgith. whgol SEHW FHE Fal DFE AASL CHCLS 22 F29c. 4715

S MgSO,= Axsta v% 3 F AHYE 3FES silicagel column 2 AZAA3 ] BAE 21.29 ¢ (58 86
E 4.

g, Sub 4= Ao &Hobe SetEE oblet ZE F dou, oo FAHE AL obyH, &7 12 Sub

4o &3k 3= 2] FD-MS #t& ek Zoltt

Sub 41 Sub 4-2 Sub 4-3 Sub 4-4 Sub 4-5 Sub 4-6 Sub 4-7
H H
N 7 N, N o) =N O
= €!FL?4!iN X ° ~ /Ty
G, \ N \ Nz
Sub 4-8 Sub 4-9 Sub 4-10 Sub 4-11
[3% 4]
et E CAS Registry Number SIEHE CAS Registry Number
Sub 4-1 86-74-8 Sub 4-2 194-59-2
Sub 4-3 244-76-8 Sub 4-4 244-63-3
Sub 4-5 244-69-9 Sub 4-6 245-08-9
Sub 4-7 117566-16-2 Sub 4-8 78750-81-9
Sub 4-9 3077-85-8 Sub 4-10 1799844-77-1
IErE FD-MS
Sub 4-11 m/z=371.18(C;2H2.BN30,=371.25)

HZ WA E (Final Products)®] A
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[0227]

[0228]

[0229]

[0230]

[0232]
[0233]

[0235]
[0236]

[0238]

S=54d 10-2501267

1. AZAHE A 1 Q9 A5 mhort 20149 AL EE L'o] BRG] opd AL
Sub 1 (1 W) & FIutgZel~Fd THFZ =<1 o, Sub 2 (1 ¥%), Pd(PPhy), (0.05 F%), K.L0; (3
S, 1,08 H7Eska 80° CollAl mulatgivh. whgo] k2 EwW (HCl,9 B8 F%3 T §715S NgS0,= Az

3ol 5% 3 T A" FFES silicagel colum E AZAAE ] HFE AMAE (final product)ES Ar}.
2. AFANE B 2: Q) AS7t w7k 3014 A Ee L'o] BAZHY A%

Carbazole (8.26mmol)<S THF (80ml)e] =<1 ¥ sodium hygride (16.5Immo
i %, trifluorophenyl-triazine (8.26mmol)¥ol&th. o] &9& AAx
Hgo] Egym WS Ee 2x2 Loz A3, 7+ 3]
Ethyl acetate®t % F&3 §F F7]5S NeS0,= Axsta &5 & F A

NAARske]l HF AAE (final product)S AT},

2
of\

silicagel column 2

P42 B

0.0
B
©\/’NW/© Pd(PPh3)s / K,CO5
| + - >
N

THF / H,0

Sub 1-1

A7) gtAdol A dojR Sub 1-1 (4.6g, 14.74mmol)E SIvfEEZaZo] THE (65ml) 2 <l 3o, Sub 2-4
(7.90g, 14.74mmol), Pd(PPhs), (0.51g, 0.44mmol), K,CO; (6.11g, 44.21mmol), E(32ml)E H7}slaL 80° Coll A

RS, BEgo] dREW CHLLY 2 FE23 F F715E8 MegSO,= Axsta 55 3 * A Sg=S
silicagel column % AZA3t] AAHE 7g (& 74%9)E AU},

p-12 2| gy

e axs @ @‘ s é @0

Br

Sub 141 Sub 2-12

7] Al deJzl Sub 1-1 (3.6g, 11.53mmol), THF(51ml), Sub 2-12 (7.91g, 11.53mmol), Pd(PPhs), (0.4g,
0.35mmol), KsCO; (4.78g, 34.6mmol), E(25ml)E 47| P-49] SAHHS ALESto] AAE 7.11g (55 78%)=
A,

P-15 2| &M

) ¢
O@OO Z%é
& Ty O . :

: wIR®

Sub 1-4 Sub 2-10 P-15

+
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[0239]

[0241]

[0242]

[0244]

[0245]

[0247]

[0248]

S=S4 10-2501267

A71 shAdol A Aol Sub 1-4 (4.6g, 10.95mmol), THF(48ml), Sub 2-10 (5.87g, 10.95mmol), Pd(PPhs),
(0.38g, 0.33mmol), K,COs (4.54g, 32.86mmol), E(24m1)S 7] P-49] FAYHS ALgsle] AAE 7.04g (F
%: 81%)E r:)\/\]:]—

pP-199 &4

Z
4
2
.
2T
—
\
o 2
=R
5—_2
2
)
=
-~
¥ 2 B
|
=
7
\

Sub 3-1 Sub 4-6 P-19

Sub 4-6 (6.23g, 37.0lmmol)& DMF (278ml)ell =<1 8NE sodium hydride (0.97g, 40.48mmol)”7} EoIAE
flaskol] ¥&tv}. 308 %, Sub 3-1 (4.2g, 11.57mmol)S H7}3ich. o] £AS AALE7|S ] uyl 3HF
3o}, Whgo] e xH ALo=m AE| I rotary evaporator® solventS A A3 ethyl acetatee} H 0= A o]

Fa, AAE FES silicagel column 2 AAAS ] YPES 7.1g AT, (58 76%)

P-262| &

01 0

o. 0
| B
NN © Pd(PPhs), / KGO3 O
+ - .
THF / H,0 O O . \ /
AN O
Br Br N
Br — N Iy N
N
/ N
Sub 3-11 Sub 4-10 P-26

A7) A dojzl Sub 3-11 (5.4g, 9.89mmol), THF(44ml), Sub 4-10 (10.98g, 29.67mmol), Pd(PPhs),
(1.03g, 0.89mmol), KxCOs (12.30g, 89mmol), E(22m1)S A7] P-49] S ALEsle] AAME 7.07g (&
69%)E LHt.

-

P-32 9| &4

aecW¥es R0

50 e s gﬁ
= %

Sub 313 Sub 44

Sub 4-4 (3.65g, 21.72mmol, DMF (261ml), sodium hydride (0.57g, 23.89mmol), Sub 3-13 (7.5g, 10.86mmol)
S 7] P-19 S ARESte] AES 7.07g AT, (58 66%)
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[0250]

[0251]

[0253]

[0254]
[0256]
[0257]

[0258]

SS50dl 10-2501267

P-36 0| &M

5 'ﬁ:

’N
Sub 3-13 Sub 41 P-36

Sub 4-1 (6g, 11.73mmol, DMF (282ml), sodium hydride (0.62g, 25.8mmol), Sub 3-13 (6g, 11.73mmol)<=S 47|
P-19 FAUHS AFEsle] AAES 7g AT, (58 74%)

[% 5]
3tEE | FD-MS SEE | FD-MS
P-1 mM/z=641.23(Cy3H:7N,=641.74) pP-2 M/z=641.23(C43Ho7N,=641.74)
P-3 m/z=641.23(Cy3H:7N,=641.74) P-4 M/z=641.23(C4sHa7N;=641.74)
P-5 mM/z=641.23(Cy3H:7N,=641.74) pP-7 m/z=741.26(Cs;H3;N,=741.86)
P-9 M/2=640.24(C44H,sNg=640.75) P-10 M/z=640.24(C44H,sNs=640.75)
P-12 m/z=790.28(CseH34Ng=790.93) P-15 m/z=790.30(CsH3sNe=792.95)
P-16 m/z=807.29(Cs4Hs3Ne=807.92) P-17 M/z=807.29(Cs4H33N=807.92)
P-18 m/z=807.29(Cs,H33Ne=807.92) P-19 m/z=807.29(Cs,H33Ne=807.92)
P-20 mM/z=807.29(CsH33Ne=807.92) p-22 m/z=1019.26(CeeH37NeS,=1020.21)
P-26 m/z=1035.38(C7,H4sNg=1036.22) P-28 mM/z=806.29(CssH:.Nz=806.93)
P-30 mM/z=806.29(CssH:4Ne=806.93) P-32 M/z=986.31(Cs7H3sN:0,=987.10)
P-34 M/z=805.30(CssH15N,=805.95) P-36 M/z=805.30(CssH15N-=805.95)
p-37 m/z=805.30(CseH3sN,=805.95) P-41 m/z=651.30(C43H17D1oN,=651.80)

o B A B T I B D

[AATA 1] 7] 23 2349 A 2 AF (AdFF)

w25 A
-[

=2
lo
_>L
=
>—A
E
[
E_
=
?
i)
o,
=
<

okl o
2

2
ol
K
N
ofy
ot
w o
01 10
fru
by
:p
o
,p
i
(m
o _Y‘i ™
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i o\
o
=
=)
o
H
)
H
=
fru
1
2
N
Dq' O_l..
tilo
)
S
=
=
-
N
t

” EFA(N ﬂH}Z%‘)
~t}o] (9H- 7}‘ﬂ}+—9 2)-N,N-t}o] ¥

% P8, BT
o]=(DPEPO) & T2 &0
4~(EgudA ) doeldd ¥
o= 1,3,5-Ef| 2 (1-9d-1H-
a3ttt o] %, stRAst gy F459 LiFE 2.
o] o] Al/LIFE &0 2 AFR3o2H f7] AA

f
T,
e

{o /\
EA

(3

e
(@)
=}
s
=
il
O
10
N
=
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—
(e}
B
=
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> o
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o & of of 1= i
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)
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?—“
U
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>—l
B
E

HU °P>

X oy
o N
o2l
In oK
= &
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of\i
O
S
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=
=
_1
X
Lo,
i)
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ofN ™
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TSPO1=Z ¢F713H) & 10 nm FAZ 352 st
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S=50dl 10-2501267
[0259] [DPEPO]

s
O 0
[0260] (5/ \©

[0261] (Bl 1] WA [¥]ae] 4]
[0262] 2 el ggtE P-1 didlel vustEE 1 X vustgtE 45 ARES AS AQstas 3] AAld 17 5d
& o FU1A RS ALeot,
<H|uzteE 1> <H|W3BHE 2>

[0263]

N N 7 ,t,\/ N N \,,{,
DG "’
N N
[0264] O
[0266] [AAle] 2] WA [HAA1o 20]
[0267] 2 ool g% p-1 dlale] 2 el % P-2 UX P37 AHEE AL AgsnE A7) AAld 13 Y
g wyon G71A ) eRaE Adsignt
[0269] ols} ol AzdE AN 2 Hme F7ANRFLAE Evololx AFALS Aste] TEAMA
(photoresearch)AF¢] PR-6500.2 A7|#(EL) S4& ZAsQon, 1 =4 A 500cd/n 7% 1wl =
Aol Aol A Az 4 =4 AN B3] 190 £ S, ] ® 68 244 L Hrie v

ehdict,
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[0270]

[0271]
[0272]

[0273]

[0274]

[0275]

[0276]

[0277]

[0278]

SE=50 10-2501267

[ 6]
osig T | ¥R gz | =8 T o
e (mA/cm2) | (cd/m2) | (cd/A) | (90)

HlmO| 1 | HDEEE 1|58 10 500 5 75.3 HM
HlLO| 2 | HDEEE 2 |54 9.4 500 5 76.3 HM
Hmo 3 |HRS}EE 3 |53 86 500 5.1 767 A
Hwo| 4 | HRSEE 4 |56 9.8 500 5.1 78.3 A
Hlwo| 5 | HnS}EE 5 |56 94 500 5.3 80.6 A
Hlwol 6 |HuEE 6|57 9.1 500 5.1 758 A
A1) | SEE P 5.1 7.6 500 6.6 1120 | &M
HANQ |SEE P2 |50 7.6 500 6.6 1109 | &M
HAO@E) | SEE P-3 |54 7.5 500 6.7 1105 | &4
MHAOl4 |EEE P-4 |5 76 500 6.6 1111 | A
HAO(G) | StEE P-5 |50 7.2 500 6.9 1134 | &M
MA@ |StEE P-7 |50 7.6 500 6.6 1154 | &AM
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