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[135] A A 715 3Fell A 10-bromo-7H-benzo[c]carbazole 5.0g (16.9 mmol),
9-phenyl-9H-carbazol-3-ylboronic acid 5.8g (20.2 mmol), Pd(PPh;), 1.0g (5 mol%), %
potassium carbonate 7.0g (50.6 mmol)E 80m1/40m1/40ml12] Toluene/H,O/Ethanol ]|
WAL 110°Coll A 3 A[RE Fet gttt g T8 & e S rdto]l=E
o]-&3to] f71F & ¥l stal MgSO, & AHE-3te] &5 A AT f715 <]
S E A F Al amatE 2 v 2 GAlste] 14 519= 2 Al (5.6g,
12.1mmol, 5 72%)<S A AT}

[136] GC-Mass (©] &3] 458.55 g/mol, =7 A]: 458 g/mol)

[137] 'H-NMR: & 7.25~7.28(m, 2H), 7.50~7.67(m, 13H), 7.85~7.91(m, 3H), 8.15(d, 1H),
8.48(t, 2H), 10.01(s, 1H)

[138]

[139] [=H1] < 2] A29] 94

[140] N, ®
AN :] [ )

G i
I A
NN PA(PPhy),, K>CO; NN
! + g -k
(f‘\)\( 7<§ >\\\/ \/fﬁ Toluene, Ethanol, H,O /j_(\)
& R 7 o
{ \ Br (HO),B (N /84 2
Y v QD
).\
A2 n

[141] A& 7]FH sl A
2-(10-bromo-7H-benzo[c]carbazol-7-yl)-4,6-diphenylthieno[3,2-d]pyrimidine 9.8g
(16.9 mmol), 9H-carbazol-3-ylboronic acid 4.3g (20.2 mmol), Pd(PPh;), 1.0g (5
mol%) X potassium carbonate 7.0g (50.6 mmol)-& 80m1/40ml/40m14] Toluene/H,
O/Ethanol®ll 3L 110°CoA] 3 A 3E &< aigkslgivt, whg &8/ 7,
HEAE2ete| 28 o] &5t F715S ol stal MgSO,E AHE3to] =2
AASFA #7159 Gl S A1 F A A2vtE 1y 2 G A sho] £
3}3FE-91 A2 (7.9¢, 11.8mmol, =& 70%)S < At}

[142] GC-Mass (©] & *]: 668.81g/mol, =7 *]: 668g/mol)

[143] 'H-NMR: & 7.25~7.28(m, 2H), 7.41~7.48(m, 7H), 7.58~7.75(m, 13H), 8.05(d, 1H),
8.13~8.14(m, 3H), 8.48(d, 1H), 10.01(s, 1H)

[144]

[145] [ZH] ol 3] A32] 94
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[146]

[147]

[148]
[149]

[150]

[151]
[152]

[153]

[154]
[155]

[156]
[157]

A

Q. <
HN \
f*/ & in[
N.__N PA(PPh3),, K;CO; {’\
// //

| > >

I N
5} t) + /\/(_(\ Toluene, Ethanol, H,0 L\/H
| =/
(HO):B A3 g J

2 A 715 8Fell 4 10-bromo-7H-benzo[c]carbazole 5.0 (16.8 mmol),
9-(4,6-diphenylthieno[3,2-d]pyrimidin-2-yl)-9H-carbazol-3-ylboronic acid 10.2g (20.2
mmol), Pd(PPh;), 0.6g (5 mol%) 2 potassium carbonate 7.0g (50.6 mmol) &
80m1/40ml1/40ml2] Toluene/H,O/Ethanol®l] Y 3 110°Cel| 4] 3 A[{F &<t

wukstgch v 28 T, DA S 2eto| m B o] G3te] §7]2S Helsta
MgSO.E AHEste] &8 A AR 71529 &ul & A 718 5
A AzatE 192 A ste] 54 33HE<] A3 (7.9¢, 11.8mmol, &
70%)& 3.

GC-Mass (©] & *]: 668.81g/mol, =7 *]: 668g/mol)

'H-NMR: & 7.25~7.49(m, 9H), 7.63~7.78(m, 15H), 8.15(d, 1H), 8.54~855(t, 2H),
10.01(s, 1H)

[ZH] ol 4] Ad2] 4

| X
H > Pd(PPhs),, K,CO4 /‘* %
+ N )

7\ .
B P :) { - Toluene, Ethanol, H,OQ \ 7

Br ~
(HO),B « a4 O

s

A A 715 3Fell A 10-bromo-7H-benzo[c]carbazole 5.0g (16.9 mmol),
7—pheny1 7H-benzo[c]carbazol-10-ylboronic acid 6.8g (20.2 mmol), Pd(PPh;), 1.0g (5
mol%) X potassium carbonate 7.0g (50.6 mmol)E 80ml/40ml/40m14] Toluene/H,
O/Ethanol®l] g 31 110°Cell A 3 AJZE F<F askalgict whg E 8 %,
e S 2o 28 o] &3kl 77]5& w2l 8kl MgS0,E AH&-35te] ==
AAsG . 57152 S AAR T A A2t E 1Y u 2 YA ste] £5
313521 A4 (6.4g, 12.7mmol, T8 75%)S A3}

GC-Mass (©] &*]: 508.61g/mol, =7 *]: 508g/mol)

'H-NMR: & 7.45~7.63(m, 15H), 7.88~7.93(m, 4H), 8.15(d, 2H), 8.50(d, 2H),
10.01¢s, 1H)

[ZH] ol 51 A52] 4
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[158] ,,/\]
7 AN
HN—( NF
i PA(PPhy),, K,CO ”J\\Oﬁ/\L“‘r —
,//TN} : (PPh3)y, K;CO3 U\;/ N>:|j>f‘<\7.‘/>
N \éx‘> Teluene, Ethanol, H,O K/l H
I = = S
~ Br
A5 4

[159]

[160]
[161]

[162]

[163]
[164]

[165]

[166]
[167]

[168]

A A 715 3Fell A 10-bromo-7H-benzo[c]carbazole 5.0g (16.9 mmol),
7-(4,6-diphenylthieno[3,2-d]pyrimidin-2-yl)-7H-benzo[c]carbazol-10-ylboronic acid
11.1g (20.2 mmol), Pd(PPh;), 1.0g (5 mol%) X potassium carbonate 7.0g (50.6
mmol) 2} 80m1/40m1/40m1®] Toluene/H,O/EthanolE % 31 110°Cel| A 34t &<t
Saolh B F5 T, MGAF o) = F o] g3t §7/15S el
MgSO.& AH83te] B¢ A7k 7159 $ul & 4713 ¥
A AaRntE 1o 2 GAste] 54 59211 A5 (9,1g, 12.7mmol, &
75%)2 LA

GC-Mass (©] & *]: 718.87g/mol, =74 *]: 718g/mol)

'H-NMR: & 7.23(s, 1H), 7.41~7.48(m, 6H), 7.62~7.88(m, 18H), 8.15(d, 2H), 8.53(d,
2H), 10.01(¢s, 1H)

[ZH] ol 6] A62] 4

o /\l/i
iy NN :
o ¥ Pd(PPhy), K>COy
Y \ + S .
| == e //\ Toluene, Ethanol, H,O

& Br >\‘ / /{/
(HO):B 7 \x

A A 715 3Fell A 10-bromo-7H-benzo[c]carbazole 5.0g (16.9 mmol),
9-(4,6-diphenylthieno[ 3,2-d]pyrimidin-2-yl)-6-phenyl-9H-carbazol-3-ylboronic acid
11.1g (20.2 mmol), Pd(PPh;), 1.0g (5 mol%) X potassium carbonate 7.0g (50.6

ArEE T ke F 8 5 e Al F 2 elo] = o] gt fU|5S Fdlsta
MgSO, & AHg-3te] B A A 7159 &vE AAg +
AR AZvtE T 2 A slo] 54 &F3E<] A6 (9,0g, 12.1mmol, &
72%)e DAt

GC-Mass (©] & *]: 744.90g/mol, =7 *]: 744g/mol)

'H-NMR: & 7.23(s, 1H), 7.41~7.53(m, 11H), 7.62~7.79(m, 15H), 8.01(d, 1H),
8.16~8.17(m, 2H), 8.53(d, 1H), 10.01(s, 1H)
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[169]  [Z9]<l 71 A7¢] 34

[170] {} S
& N NN PA(PPhy),, K,CO g TN
S = N (PPh3)y, KyCO3 oSNy ) _
N \/ Yy T NI N { 3 N
| = /o U Toluene, Ethanol, H,0 - -
/J e (HO),B Ny oluene anaol, Hy \ /)_\\ (

[171] A A 715 3Fell A 10-bromo-7H-benzo[c]carbazole 5.0g (16.9 mmol),
3—(9—pheny1—9H—carbaz01—3—yl)phenylboronic acid 7.4g (20.2 mmol), Pd(PPh;), 1.0g (5
mol%) X potassium carbonate 7.0g (50.6 mmol)E 80ml/40ml/40m14] Toluene/H,
O/Ethanol®l] g 31 110°Cell A 3 AJZE F<F askalgict whg E 8 %,

e S 2o 28 o] &3kl 77]5& w2l 8kl MgS0,E AH&-35te] ==
AASFA #7159 Gl S A1 F A A2vtE 1y 2 G A sho] £
3}gHE2Ql A7 (6.5g, 12.1mmol, & 72%)< A T}

[172] GC-Mass (©] & *]: 534.65g/mol, =7 *]: 534g/mol)

[173] 'H-NMR: & 7.25(m, 1H), 7.51~7.69(m, 18H), 7.82(d, 1H), 8.01(d, 1H), 8.14~8.17(m,
3H), 8.53(d, 1H), 10.01(s, 1H)

[174]
[175]  [&H] el 8] A9 34
[176] o <
\M _ | P
\/\/\ /7
J\I 1 ()\ 5 (/ VL 3 PA(PPhy),, KyCO; (? Iz ngt/
l/\/ a (/Q\// Toluene, Ethanol, H,0 Ty it N\<}4J>\‘§>
\/‘\// k/ h—

B(OH),
A8

[177] A A 715 3Fell A 10-bromo-7H-benzo[c]carbazole 9.8¢g (16.9 mmol),
9—pheny1—9'—(4—pheny1quinazolin—2—y1)—9H 9'H-3,3'-bicarbazol-6-ylboronic acid 13.3g
(20.2 mmol), Pd(PPh;), 1.0g (5 mol%) ¥ potassium carbonate 7.0g (50.6 mmol)E
80m1/40m1/40m12] Toluene/H,O/Ethanol®l] & 31 110°Cel 4] 3 A {F &<t

WUFSISI T Uhg ER F AR 2o 52 o) gato] §715 S Yelaha

MgSO.Z AHg3to] B2 A/ BSlth f7] 52 g2 AN S
ARARE T 2 A she] 54 319l A8 (9.8g, 11.8mmol, &
70%)& 3.

[178] GC-Mass (©] & *]: 827.97g/mol, =7 *]: 827g/mol)

[179] 'H-NMR: & 7.25(m, 1H), 7.43~7.78(m, 25H), 8.02~8.17(m, 9H), 8.53(d, 1H),
10.01(s, 1H)

[180]

[181]  [&H]l] 91 A99] 34
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[182] N.
" , B
o + N > - - _ )
NN \/:\8 \/\\‘)/_\(\ Toluene, Ethanol, H,0 \//\N/\"‘/
Br /B\\/ ';/ /L
(HO),B o O

[183]

[184]
[185]

[186]

[187]
[188]

[189]

[190]
[191]

[192]
[193]

A A 715 3hell A 2-bromo-5H-benzo[b]carbazole 5.0g (16.9 mmol),
9-phenyl-9H-carbazol-3-ylboronic acid 5.8g (20.2 mmol), Pd(PPh;), 1.0g (5 mol%) X
potassium carbonate 7.0g (50.6 mmol)-E- 80m1/40m1/40ml12] Toluene/H,O/Ethanol ]|
WAL 110°Coll A 3 A[RE Fet gttt g T8 & e S rdto]l=E
o] &ato] {7155 welstal MgSO.E AHgato] &5 Al 78k glth #7159
S E AN F A AR EIH I 2 GAsho] 54 55 A9 (5.4g,
11.8mmol, =& 70%)& A At}

GC-Mass (©] & *]: 458.55g/mol, =7 *]: 458g/mol)

'H-NMR: & 7.28~7.59(m, 16H), 7.88~7.93(m, 3H), 8.15(d, 1H), 8.54(d, 1H),
10.01(s, 1H)

[&1] 4] 10] A109] A

H
N

~ =\ »
= s ( RN
@L A [T) Pd(PPhy),, K,CO3 @ J@» -
i A I//’\\ //
‘ N /ng;‘ >
T\\/L(/:_\) 1 §§ w/w Toluene, Ethanol, H,0 SN
\Br L/ ==

N
i
(HO),B A10 @
A A 715 3hell A 8-bromo-11H-benzo[a]carbazole 5.0g (16.9 mmol),
9-phenyl-9H-carbazol-3-ylboronic acid 5.8g (20.2 mmol), Pd(PPh;), 1.0g (5 mol%) X
potassium carbonate 7.0g (50.6 mmol)-E- 80m1/40m1/40ml12] Toluene/H,O/Ethanol ]|
WAL 110°Coll A 3 A[RE Fet gttt g T8 & e S rdto]l=E
o]-&3to] f71% 5 ¥l st MgSO.E AHE-sto] =& A A #7159
S S A 5 Al mrtE v & GAsto] 4 shekE <l A10 (5.4g,
11.8mmol, =& 70%)& A At}
GC-Mass (©] & *]: 458.55g/mol, =7 *]: 458g/mol)
'H-NMR: 6 7.27~7.33(m, 2H), 7.42~7.65(m, 12H), 7.77~7.84(m, 3H), 8.12~8.14(m,
2H), 8.52~8.54(m, 2H), 10.01(s, 1H)

[£8] ] 11] A11¢] A
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[194] <Q
_ -~
N@ e i =N 7
=N L 00 N (L
ol e Pd(PPhy),, K,CO; e 2
//4\?"% ﬂL L !\// NT Ny ¥4 No=d N
i 7/ @ “ f ;_l/ﬁ Toluene, Ethanol, H,O H\\ /j
N Q\/ L == L\\//\ =
Br (HO)B B(OH), W B(OH),
A1
[195] A4 719 3hell A1 10-bromo-7-(4-phenylquinazolin-2-yl)-7H-benzo[c]carbazole

[196]
[197]

[198]

[199]
[200]

[201]

[202]
[203]

[204]
[205]

8.4g (16.9 mmol), 9-phenyl-9H-carbazole-3,6-diyldiboronic acid 6.7g (20.2 mmol),
Pd(PPh,), 1.0g (5 mol%) ! potassium carbonate 7.0g (50.6 mmol) &
80m1/40m1/40ml 2] Toluene/H,O/Ethanol®l] & 3L 110°Cell A 3 A X+ &<t
awEket vk jhg T8 -, HEAF 20| =5 o] 8ol {758 st
MgSO,E AH&-3te] =2 A7k 77152 Sl & A7 & 5
AdazatE 19 2 A st 54 g3ERl All (8.9g, 12.7mmol, &
75%)2 LA

GC-Mass (©] & *]: 706.60g/mol, =7 *]: 706g/mol)

'H-NMR: & 2.0(s, 2H), 7.45~7.58(m, 15H), 7.72~7.78(m, 5H), 8.02~8.06(m, 4H),
8.16~8.18(m, 4H), 8.54(d, 1H)

[£8] <] 12] A12¢] A

ﬁ" ﬁi PA(PPh3)y K,CO;4 ,/H-N‘O\f\
| o AN -
N L\*/\/ > + X Toluene, Ethanol, Hy0 &/J\ \\/KZP
o e oluene, Ethanol, N
ﬂ\ J \=( (HO)B—( " T? : L )(
Br \»\///)—\; s

A12

A A 715 3Fell A 10-bromo-7H-benzo[c]carbazole 5.0g(16.9 mmol),
9,9-dimethyl-9H-fluoren-2-ylboronic acid 4.8 g (20.2 mmol), Pd(PPh;). 1.0g (5 mol%)
2 potassium carbonate 7.0g (50.6 mmol)& 80ml/40m1/40ml14] Toluene/H,
O/Ethanol®l] g 3L 110°Cell A 3 Al b &<k algka it whg- 5 3,
HEAZ R o] =5 o] &35to] 75 Feldtal MgSO.E AHEsto] &5
AASRA. F7l15e S E A = dd A2 vtE 29 2 G A sho] 54
3}eHE91 A12(5.0g, 12.1mmol, =& 72%)S A%t}

GC-Mass (©] & *]: 409.52g/mol, =74 *]: 409g/mol)

'H-NMR: 6 1.73(m, 6H), 7.25(m, 1H), 7.34(m, 1H), 7.55~7.62(m, 7H), 7.76(s, 2H),
7.76~7.79(m, 3H), 8.16(d, 1H), 8.54(d, 1H), 10.01(s, 1H)

[ZH] ol 13] A139] 4
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[206] N.
///;\\( i AN

Br (

qﬂh Pd(PPhy),, K,CO; . B

NP HE— (\ )= 2

U \;( HoL, /j_«/) Toluenc, Ethanol, H,0O \\/) /X/)\:;:}

A13

[207] A A 715 3Fell A 10-bromo-7H-benzo[c]carbazole 5.0g (16.9 mmol),
dibenzol[b,d]thiophen-2-ylboronic acid 4.6 g (20.2 mmol), Pd(PPh;), 1.0g (5 mol%) 2
potassium carbonate 7.0g (50.6 mmol)E 80m1/40m1/40ml12] Toluene/H,O/Ethanol ]|

93 110°Cel A 3 A REBok kgl Hh E 8 T wd SR ko] = &

0| 83k] 1% & ¥2) 813 MeSO,E AL 83ke] £ AANLTE 57159
2018 AAW F AR AR E LA 2 A se] A HTT AL @,
11.8mmol, & 70%)S AT}

[208] GC-Mass (©] & *]: 399.51g/mol, =7 *]: 399g/mol)

[209] 'H-NMR: 6 7.50~7.51(m, 2H), 7.65~7.76(m, 6H), 7.88~7.89(m, 2H), 7.98~8.00(m,
3H), 8.15(d, 1H), 8.45~8.49(d, 2H), 10.01(s, 1H)

[210]
[211] [=8] o] 14] A149] 4
[212] N
H - 4 N A
P t N\ _{_ /\ /0\\(/\ Pd(PPh3)4, I&zC03 (>\ e
P2 S - e 7
EQ}(:? )\\/ ( === Toluene, Ethanol, H;O L (\,%’:J
= - (HO),B o

[213] A A 715 3Fell A 10-bromo-7H-benzo[c]carbazole 5.0g (16.9 mmol),
dibenzol[b,d]furan-2-ylboronic acid 4.3 g (20.2 mmol), Pd(PPh;), 1.0g (5 mol%) 2
potassium carbonate 7.0g (50.6 mmol)E 80m1/40m1/40ml2] Toluene/H,O/Ethanol ]|

931 110°Col 4] 3 A1 7E B0k kel gic), Wk 5 ., vl A2 2eto| n B
o]-&3to] f71% 5 ¥l st MgSO.E AHE-sto] =& A A #7159
SulE A F AU RoE 1o 5] 2 Aol B HEE Als45e.
11.8mmol, 5=& 70%)S AUt}

[214] GC-Mass (©] & *]: 383.44g/mol, =7 *]: 383g/mol)

[215] 'H-NMR: 6 7.35~7.38(m, 2H), 7.65~7.85 (m, 12H), 8.15(d, 1H), 8.53(d, 1H),
10.01(s, 1H)

[216]

[217]  [4¥]el 151 A159] §4

[218] N = PA(PPhy),, K,CO4
¢ S0 ,
(/ (HO)QB\(\ /> Toluene, Ethanol, H;O
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[219]

[220]
[221]

[222]

[223]
[224]

[225]

[226]
[227]

[228]

[229]
[230]

[231]

A A 715 3Fell A 10-bromo-7H-benzo[c]carbazole 5.0g (16.9 mmol),
9,9'-spirobi[fluorene]-2-ylboronic acid 7.3 g (20.2 mmol), Pd(PPh;), 1.0g (5 mol%) %
potassium carbonate 7.0g (50.6 mmol)E 80m1/40m1/40ml12] Toluene/H,O/Ethanol ]|
W1 110°Cel Al 3 ALZEEoF wntalginh vhe 8 S vddEago=s
o]-&3to] f71% 5 ¥l st MgSO.E AHE-sto] =& A A #7159
S| & A A F A a2t T3] 2 A she] 54 313E2l AlS5 (9.0g,
12.1mmol, =& 72%)= ¥ A TH

GC-Mass (©] &*]: 531.64g/mol, =74 *]: 531g/mol)

'H-NMR: 6 7.16~7.35(m, 8H), 7.65~7.75(m, 11H), 7.86~7.89(m, 3H), 8.16(d, 1H),
8.54(d, 1H), 10.01(s, 1H)

[&=1] 4] 16] A162] A

H
/\1\/” PN
(\,H PA(PPhy),, K,CO, o
A h\‘h\ i /E\/ D ’A}—S _
U \_ {/ (HO)B~ 7 Toluene, Fthanol, H,0O \/U\s/z\/>

Br N

A A 715 3Fell A 10-bromo-7H-benzo[c]carbazole 5.0g (16.9 mmol),
thianthren-2-ylboronic acid 5.3 g (20.2 mmol), Pd(PPh;), 1.0g (5 mol%) X potassmm
carbonate 7.0g (50.6 mmol)E 80m1/40m1/40ml1 2] Toluene/H,O/Ethanoll] ¥
110°CoN A 3 AIZE FoF kst givh v 5 & e &SR ol =& Olﬁo}ﬂ
#7155 ¥28kal MgSO.E AH&Ste] =& A8 SY o5 Y &HlE
AASH T AdAZntE a3 2 A5t 24 3352l A6 (5.2g, 12.0mmol,

'5 71%)€ et Mqﬁ

GC-Mass (©] &*]: 431.57g/mol, =7 A: 431g/mol)

'H-NMR: 6 6.99(m, 2H), 7.21~7.24(m, 5H), 7.63~7.67(m, 5H), 7.76(s, 1H), 7.87(d,
1H), 8.15(d, 1H), 8.54(d, 1H), 10.01(s, 1H)

[8] ol 171 A179] 4

_ PA(PPh;),, K,CO;

H
~_-N 0 N
5 Ry RN
oy b LT
\;—_( (HO),B F g N Toluene, Ethanol, H,O O

Br

A17
A A 715 3Fell A 10-bromo-7H-benzo[c]carbazole 5.0g (16.9 mmol),
dibenzo[b,e][1,4]dioxin-2-ylboronic acid 4.6 g (20.2 mmol), Pd(PPh;), 1.0g (5 mol%)
2 potassium carbonate 7.0g (50.6 mmol)E 80ml/40m1/40ml1¥] Toluene/H,
O/Ethanol®l] {31 110°Cel| A 3 AlF & <F alwke} i) vhg &5
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[232]
[233]

[234]

[235]
[236]

[237]

[238]
[239]

[240]

[241]
[242]

[243]

HEdZF 2 go|=F o] st 775 ¥l shal MgSO. & AH&sto] &

AAFRA. F715] & Xﬂﬂﬁ& T AP AR E I 2 GA st 4
313591 Al17 (4.9g, 12.1mmol, & 72%)& At}

GC-Mass (©] & *]: 399.44g/mol, =74 *]: 399g/mol)

'H-NMR: & 6.83(m, 2H), 7.13~7.16(m, 3H), 7.41~7.43(m, 2H), 7.63~7.67(m, 5H),
7.76(s, 1H), 7.87(d, 1H), 8.15(d, 1H), 8.54(d, 1H), 10.01(s, 1H)

[1] o 18] A189] T4

2
~_X 1\/ Pd(PPh;),, K,CO;4 (\\( 7</j\/
e N ve & o
[\ P ‘\Br (HO),B ol Toluene, Ethanol, H,O \/}\; /N \/J
Als Z;>

A A 715 3Fell A 10-bromo-7H-benzo[c]carbazole 5.0g (16.9 mmol),
9,9-dimethyl-10-phenyl-9,10-dihydroacridin-2-ylboronic acid 6.7 g (20.2 mmol),
Pd(PPh;), 1.0g (5 mol%) % potassium carbonate 7.0g (50.6 mmol)E
80ml1/40m1/40ml 2] Toluene/H,O/Ethanol®l] & 3L 110°Cll A 3 A ZF &<t

wkelith kg T8 T vddEE2 o) =5 o gt §U5 & st
MgSO, & AH&3te] =& A7 el f71s e &l & A7 e+
AP Az E T3 2 A et 54 3EQl AL8 (6.1g, 12.1mmol, TH&
2%)2 LAt

GC-Mass (©] & *]: 500.63g/mol, =7 #]: 500g/mol)

'H-NMR: & 1.72(m, 6H), 6.35~6.54(m, 3H), 6.73~6.79(m, 4H), 7.11~7.20(m, 5H),
7.63~7.68(m, SH), 7.76(s, 1H), 7.87(d, 1H), 8.15(d, 1H), 8.54(d, 1H), 10.01(s, 1H)

[=1] o] 19] A199] 34
| \/ | N ,N
I Q
T 7 Pd(PPhy),, KoCO // )
N . KVETRAPARE]
S0

/\\( 7/(/\/\ (/;§\/N\/fl/ A ) ~ / " /N‘\< SO
)js\f)\sr )\ Jﬂf& Toluene, Ethanol, H,0 \\\//\ ' \e
N\ (HO).B B(OH), N
ISERN
g

A 715 Bfoll A
10-bromo-7-(4-phenylbenzo[h]quinazoline-2-yl)-7H-benzo[c]carbazole 9.3g (16.9
mmol), 9-phenyl-9H-carbazole-3,6-diyldiboronic acid 6.7g (20.2 mmol), Pd(PPh;),
1.0g (5 mol%), ¥ potassium carbonate 7.0g (50.6 mmol)$} Toluene/H,O/Ethanol
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[244]

[245
[246
[247
[248
[249

—t e e e

[250]

[251]

[252]

[253]

[254]

[255]
[256]

[257]

80m1/40m1/40mlE 2 a1 110°Col A 3A] 7+ =9F nidkal gl o}

Rhe 5 5, ML RAZ 20| BE o] 8-8ho] 7] 5+ w2l 8kl MgSO.&

AA she] 24 3}3FE9l A19 (9,2g, 12.1mmol, & 72%)S At}
GC-Mass (©] &*]: 756.66g/mol, =7 *]: 756g/mol)
1H-NMR: & 2.0(s, 2H), 7.45~8.12(m, 27H), 8.16~8.81(m, 3H), 8.54(d, 1H)

[=1] o] 20] A209] A

¥ N
Nes VAR

/

N

~ N
J ) Pd(PPh);. K>CO; = H/Nj/\\
2 e T e g ya(omz W =
)‘\\/‘\://\ \<\\ s Toluene, Ethanol, H,O [’/ A \\\(\\(/)\f//\
, - = /
\\/ /S AN
L\/L TJ\/ “BOH),
A20

A4 719 3hell A1 10-bromo-7-(4-phenylquinazoline-2-yl)-7H-benzo[c]carbazole
8.4g (16.9 mmol), 9,9-dimethyl-9H-fluorene-2,7-diyldiboronic acid 5.7g (20.2 mmol),
Pd(PPh;), 1.0g (5 mol%), 2 potassium carbonate 7.0g (50.6 mmol)<} Toluene/H,
O/Ethanol 80ml/40ml/40mlE 2 31 110°Co A 3A] gk 5k snkal gl ),

B T8 5, EdE R o] 2B o] &3] {75 e skl MgSO.E
Abgste] & AAS Y. 77159 S AASG F AH e E g2
QA 3Fo] &4 3}8HE <) A20(7.8g, 11.8mmol, =& 70%)S A3t}

GC-Mass (©] &*]: 657.57g/mol, =7 *]: 657g/mol)

1H-NMR: & 1.72(s, 6H), 2.0(s, 2H), 7.17(d, 1H), 7.34(s, 1H), 7.41(m, 1H), 7.51(m,
2H), 7.56(s, 1H), 7.64~7.67(m, 5SH), 7.78~8.03(m, 9H), 8.16~8.81(m, 3H), 8.54(d, 1H)

N

[§Hd el 11 R412] 914

- L
av® & . =
= TN N‘\N NaOt-Bu, Toluene (/?/K\NA'N%:}\_(/ TN
LA v = DD
k! “ e

o

A

Q Ra1
A~ 714 shell Al Al 5.6g (12.1mmol),

2-chloro-4,6-diphenylthieno[3,2-d]pyrimidine 4.3g(13.4mmol), Pd,(dba); 0.6g (5
mol%), tri-tert-butylphosphine 0.1g (0.6mmol) % Sodium tert-butoxide 3.5g
(36.4mmol)S 100m12] Tolueneol] L 110°Co A 4 A 7k <k L ukahgd o
Hbgo] FAE FdAER 0| ER {7]5E w2 3 tha MgS0,E A5
=2 A7leltt A aRvtE v 2 GAste] 54 31tz <l R4l 5.9¢
(7.9mmol, & 65%)= Dk
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[258] GC-Mass (©] & *]: 744.90g/mol, =7 *]: 744g/mol)
[259]
[260] [ o 2] R429] A
R I »
QQ/) k\ l{} + O\(/\( P(t-Bu),, Pd,(dba); {/ ! _ \\ﬁ
N rfﬁ‘ NaOt-Bu, Toluene w/ N,</:/\/ { N ,' y
i /7 Raz
[262] A 719 shell Al Al 5.6g (12.1mmol),
2-chloro-4,6-diphenylthieno[2,3-d]pyrimidine 4.3g (13.4mmol), Pd,(dba); 0.6g (5
mol%), tri-tert-butylphosphine 0.1g (0 6mmol) ¥ Sodium tert-butoxide 3.5g
(36.4mmol)Z 100m12] Tolueneol] L 110°Co A 4 A 7k ok L ukahgd ol
HhSo] FAad S adERelo| R {7]F5S F8 ¢ ths MgSO, & A5l
== AT AdAzvtE 1w v 2 QA ske] 54 313HE<7] R425.9¢
(7.9mmol, & 65%)= Dk
[263] GC-Mass (©] & *]: 744.90g/mol, =7 *]: 744g/mol)
[264]
[265]  [&/d el 3] R439] A
[266] O
H =8
Q(N}’Cl s \%‘j . ;@ S ;}N -~
<\\//}> \(//,\[;@ Jh 56\ /:/[x 1 W) P(t-Bu);, Pdy(dba); > N;\/ ./ N/SN @)\/ \ {N -
N [ f\g N. \g NaOt-Bu, Toluene (\ //) Q A - \/\;}
- \/J R43
[267] A 719 shell Al Al 5.6g (12.1mmol),
2-chloro-6-phenyl-4-(9-phenyl-9H-carbazol-3-yl)thieno[3,2-d]pyrimidine 6.5g
(13.4mmol), Pd,(dba); 0.6g (5 mol%), tri-tert-butylphosphine 0.1g (0.6mmol) %
Sodium tert-butoxide 3.5g (36.4mmol)E 100ml2] Toluene®l] & 31 110°Cel 4] 4 A| 7+
ok ket whgo] A F A weo|ny 5722 Vel O e
MeSO.E AH-slol £ & A sHE. AuAErhi a2 Aol %4
3}3HE-91 R43 7.0g (7.7mmol, =& 63%)S A A}
[268] GC-Mass (©] 2 *]: 910.09¢/mol, =7 *]: 910g/mol)
[269]

[270]

[§H73 ol 4] R442] 914
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[271] [j
s _ 7
N L \/\:/? sy
( ‘J§ \//\/ = L N— Y *(
T Q — S}:\Z P(t-Bu)s, Pd5{dba) = = '\“*‘(N
N/ &’7\ = + Nﬂ(%‘ N 3 Pdy 34 W4 - \i '//\/
N = = N_<Cl NaOt-Bu, Toluene Q/ﬁ\\,/A & j// =
A1 /\Vﬁ @ = <N
\\/ X > 3 >
R44 A=

[272]

[273
[274
[275
[276

—t e e

[277]

[278
[279
[280
[281

—t e e

A4 715 shell A Al 5.6g (12.1mmol),
4-(2-chloro-6-phenylthieno[3,2-d]pyrimidin-4-yl)-N,N-diphenylaniline 6.5g
(13.4mmol), Pd,(dba); 0.6g (5 mol%), tri-tert-butylphosphine 0.1g (0.6mmol) %
Sodium tert-butoxide 3.5g (36.4mmol)-S- 100ml2] Toluene®l] & 31 110°Cel 4] 4 A| 7+
St augka it ghgo] $A¥ T EA S 2ol Er {U]5E F g v
MgSO,Z AH&-3te] =2 Al718H3ivh. Ad A mvtE 1 d] 2 G A sho] &4
3}3 & 21 R44 6.8g (7.4mmol, -8 61%)S A AL}

GC-Mass (©] &*]: 912.11g/mol, =7 #]: 912g/mol)

[§H4d ol 5] R459] §4

HN\(\‘\ T K]
AL ®
k( ) ]/ 4 Br /4\ >\\/

S -N
b N = : [ P(t-Bu)s, Pdy(dba), ) _ @ N
L e UNES SO A
\

{ NaOt-Bu, Toluene N__.
&S

L

T 8
A %&ﬁ\ =
k\/y \\) R45 @
A3

A4 715 shell A A3 7.9¢ (11.8mmol), bromobenzene 2.0g (13.0mmol), Pd,(dba);
0.7g (5 mol%), tri-tert-butylphosphine 0.1g (0.6mmol) & Sodium tert-butoxide 4.1g
(35.4mmol)E 100m12] Tolueneol] E L 110°Coll A 4 A]ZF FoF L HkaE}S T}
Hhgol EAE F A SR ol =R {758 V8 8 th S MgSO,E AF&-31]
== AT AdAzvtE 1w v 2 A ske] 54 313HE<?] R455.7g
(7.7mmol, & 65%)S LA}

GC-Mass (©] & *]: 744.90g/mol, =7 *]: 744g/mol)

[ ol 6] R4842] 34

(i;:y s
b
g 7
g )
S N
NN ~ S -
J <> <r \HN”/{‘ e L h
TN f ={ P(t-Bu);, Pda(dba) = N\~
BE ¢ / i / s
Sit/—&')/\ - ' *\HN _f/N (/5\ g \»§/\—N>/N
Q\ > N W\ \ NaOt-Bu, Teluene {Ki 7 \>
L7 & 4 ) cl = N
A2 \/\N/\‘ Id z’ .
H -

rasa N/
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[282]

[283
[284
[285
[286

—t e e

[287]

[292]

A4 719 shell Al A2 7.9¢ (11.8mmol), 2-chloro-4-phenylquinazoline 6.6g
(13.0mmol), Pd,(dba); 0.7g (5 mol%), tri-tert-butylphosphine 0.1g (0.6mmol) %
Sodium tert-butoxide 4.1g (35.4mmol)-S- 100ml2] Toluene®l] & 31 110°Cel 4| 4 A| 7+
Fob MR MEo) £AY F AL =R §7]58 PO B O
MgSO,% A3l 28 Al 71a910). A% 2L 2ok & o)) 2 R A sfe] 57
3} 3591 R484 6.7g(7.7mmol, 8 65%)<= A At

GC-Mass (©] &*]: 873.03g/mol, =7 *]: 873g/mol)

[3d o 71 R2812] 34

N
</ \\ { < s ﬁ
\/ == ~
<\ L 7\8 | Qj\# § P(t-Bu)s, Pdy(dba); SY:LN Q

n IS A
-Bu, . f ol M NN
N //}\ NaOt-Bu, Toluene kv/ N N:/QH\:J\ \iﬁ\ﬁ
- L =
\L | Res

A4 715 Shell A A4 6.4g (12.7mmol),
2-chloro-4,6-diphenylthieno[3,2-d]pyrimidine 4.5g (13.9mmol), Pd,(dba); 0.6g (5
mol%), tri-tert-butylphosphine 0.1g (0 6mmol) ¥ Sodium tert-butoxide 3.6g
(38.0mmol)S 100m12] Tolueneol] L 110°Co A 4 A 7k <k L ukahgd o,

Hbgo]l 244 T HEdEF2 o]l =2 §-7]58 ¥2]3 th8 MgS0,E AH-8-31]
B A A A aEatE 13 2 GAste] 24 313E-<l R281 6.6¢
(8.4mmol, & 66%)S A AT}

GC-Mass (©] & *]: 794.96g/mol, =7 *]: 794g/mol)

[34 ¢l 8] R283¢] &4

Q O l S’i 0
@ /\\ f\ 5’& P(t-Bu), Pdy(dba);
5o+ S .

7R
v
)/\(:
Yoy
AN

B

RS |
T\ N/ N N NaOt-Bu, Toluene ( \( /\’/(\//\ \/\ LN N
] /AN
A L/J el I
K\

A4 715 Shell A A4 6.4g (12.7mmol),
2-chloro-6-phenyl-4-(9-phenyl-9H-carbazol-3-yl)thieno[3,2-d]pyrimidine 6.8g
(13.9mmol), Pd,(dba); 0.6g (5 mol%), tri-tert-butylphosphine 0.1g (0.6mmol) %
Sodium tert-butoxide 3.6g(38. Ommol)% 100m12] Toluene®ll ¥ 3L 110°Cel| A 4 A ZE
ok antalgr) wgo] 24E FulgAZ R B §7]5S Ll e
MgSO,Z AH&-3te] =2 Al718H3ivh. Ad A mvtE 1 d] 2 G A sho] &4
3}3HE91 R283 8.0g (8.4mmol, & 66%)= A T}
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[293] GC-Mass (©] & *]: 960.15g/mol, =7 *]: 960g/mol)
[294]
[295] [/l 91 R2842] 4]
[296] &
ol & QLB
TN 7 _ . N,;{\ﬁ =
e/ TN < 5w 7Y = =/ G N Y
ST + Yy U BT © Sy WS
N = = %X Na0tBu, Toluene r/(\y\\) 7 ‘/kﬁ/
X & o ’ saas®
" SRS
R284 ==
[297] A4 715 shell A A4 6.4¢ (12.7mmol),
4-(2-chloro-6-phenylthieno[3,2-d]pyrimidin-4-yl)-N,N-diphenylaniline 6.8g
(13.9mmol), Pd,(dba); 0.6g (5 mol%), tri-tert-butylphosphine 0.1g (0.6mmol) %
Sodium tert-butoxide 3.6g (38.0mmol)-S- 100ml2] Toluene®l] & 31 110°Cel 4| 4 A| 7+
& ksl gith vkgo] FAE T uldAlF Rl ER §U]5S FE v
MgSO. & AH&3te] =& A7 ekl A AR v E e v 2 G A sho] &4
3}g} & 21 R284 8.0g (8.4mmol, =& 66%)S & AT},
[298] GC-Mass (©] & %]: 962.17g/mol, =7 *]: 962g/mol
[299]
[300]  [3}/d <l 101 R3002] 3+
[301] <W P
_ P
C K e ﬁ
o 3 )
\/"‘ §j> <;\\//<\N’/<N T \E?
§ }J\/)\ /} + @ ' P(t-Bu)s, Pd;(dba), /[l\ § h(\ e
L) (7’\ 7 N ™ NaOt-Bu, Toluene ﬂ\// N>/' \\7/\
AS Q*/(N» = v\ ) \’,/(\;>
H ==
R300 Q
[302] A4 719 shell Al A5 9.1g (12.7mmol), 2-chloro-4-phenylquinazoline 3.3g
(13.9mmol), Pd,(dba); 0.6g (5 mol%), tri-tert-butylphosphine 0.1g (0.6mmol) %
Sodium tert-butoxide 3.6g (38.0mmol)E 100ml12] Toluene®l] & 31 110°Cel 4| 4 A| 7+
& ksl gith vkgo] FAE T uldAlF Rl ER §U]5S FE v
MgSO,E AH&3te] =& A7 el A AR v E e v 2 G A sho] &4
3}gH&21 R300 7.6g (8.2mmol, =& 65%)S & AT},
[303] GC-Mass (©] & *]: 923.09¢/mol, =7 *]: 923g/mol)
[304]

[305]

[3F4 ol 11] R2999] &HA]
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306 7
[ ] <>:/ \ =
WS )
— == Y, A
) Nr o, / (},«NJ« _ ; /\
</j>_7<; > \//\\\ + E;I P(t-Bu)s, Pda(dba)s == \E’C </:§ \
{/\ [Fw { g, NaOt-Bu, Toluene | : - ;7 K?
A5 \/LN P Z j{ 7;<\
H X P
R29% “ P
[307] A 715 shell A A5 9.1g (12.7mmol), 2-bromodibenzo[b,d]furan 3.4g

[308
[309
[310
[311

— e e

[312]

[313
[314
[315
[316

—t e e

(13.9mmol), Pdx(dba); 0.6g (5 mol%), tri-tert-butylphosphine 0.1g (0.6mmol) %
Sodium tert-butoxide 3.6g(38.0mmol)< 100m12] Toluene®l] % 31 110°Col| 4] 4 A {F
& ksl gith vkgo] FAE T uldAlF Rl ER §U]5S FE v
MgSO. & AH&3te] =& A7 ekl A AR v E e v 2 G A sho] &4
3}8H & 21 R299 6.9 (7.8mmol, =& 62%)S & AT},

GC-Mass (©] & *]: 885.04g/mol, =7 *]: 885g/mol)

[3F4 o 12] R4962] &HA]

H
N

%\ -
e G ¥
N—= 5 V4 P
L _ j\j ) L
N/ ”f\\\ 7 i P(t-Bu)s, Pds(dba); s ; /\\/;
4 SR S
/ZAN # NaOt-Bu, Toluene <,/J \N'&N 4 /y_\{:\ ~N : N
PR /k . \5 i
TN N ’
- )‘S’ [//\‘] L7
ran! N { } R496
v/

A6

A4 715 shell A A6 9.1g (12.1mmol), bromobenzene 3.4g (13.9mmol), Pd,(dba);
0.6g (5 mol%), tri-tert-butylphosphine 0.1g (0.6mmol) & Sodium tert-butoxide 3.6g
(38.0mmol)< 100m12] Tolueneoll {31 110°Cell Al 4 Al 7k &t auks} ST,
Hhgol TAHE F HEAF R ol =R {75 & T8 ¢ the MgS0, 5 AH8-3}
E&AAGT A AR E 1] 2 GA|eto] B4 319EQl R496 6.9¢
(7.8mmol, =& 62%)& ¥ ATt

GC-Mass (©] & *]: 821.00g/mol, =7 *]: 821g/mol)

[34d ¢l 13] R4859] A

— N \_/
A VAR
R J o~ - ?:) /F/S\ R
( {/ \%J + f”]\ ™ P{t-Bu);, Pd,(dba), d HN\ C/ D
J = N Xy - . S e - -
\<\> y o /\N NaOt-Bu, Toluene U N '}'\,\ /\4>_/ \
AT oS ci L N
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[317]

[318
[319
[320
[321

—t e e

[322]

[323
[324
[325
[326

—t e e

[327]

A4 715 shell A A7 6.5g (12.1mmol),
2-chloro-4,6-diphenylthieno[2,3-d]pyrimidine 4.3g (13.4mmol), Pd,(dba); 0.6g (5
mol%), tri-tert-butylphosphine 0.1g (0 6mmol) ¥ Sodium tert-butoxide 3.5g
(36.4mmol)Z 100m12] Tolueneol] L 110°Co A 4 A 7k ok L ukahgd ol

Hbgo]l 244 T HEdEF2 o]l =2 §-7]58 ¥2]3 th8 MgS0,E AH-8-31]
ES AASE T Ad AagrtE v 2 G A sle] E-4 313152 R485 6.4¢
(7.8mmol, =& 64%)S LAt}

GC-Mass (©] & *]: 821.00g/mol, =7 *]: 821g/mol)

[34d o] 14] R4919] $HA

& O
N )
oS O N N
== — - == 4 N
/\\\/ V\ \//r\\> AN s X T /\\N’U\N/Q}, ={ PN
- \\/ ) . =/ | L\ /\L {L N P(t-Bu)z, Pd,(dba); U { 7 ﬂ
HN, N T ‘ O =
= SN S N />\\\ N__N NaOt-Bu, Toluene Y
NP - ‘L/ I. @
7\ =
R491 \’i pi

A~ 715 sloll A1 A8 9.8g (11.8mmol),
2-chloro-4,6-diphenylthieno[3,2-d]pyrimidine 4.2g (13.0mmol), Pd,(dba); 0.6g (5
mol%), tri-tert-butylphosphine 0.1g (0 6mmol) ¥ Sodium tert-butoxide 3.4g
(35.4mmol)Z 100m12] Tolueneol] % 2l 110°Co A 4 A 7+ F<F i ukahgd o
HhSo] F4H T HeaE2glo| =2 f7])5S 88 o2 MgS0,E A3}
B8 A AdaRentE a9y 2 QA Eho] 22 3}312<1 R491 8.0g
(7.2mmol, =% 61%)S LA}

GC-Mass (©] & *]: 1114.32¢g/mol, 574 #]: 1114g/mol)

[E4d ¢ 151 R1219] &4
@
7\ \»
\/ + Ll 5”\_ P(t-Bu);, Pd,(dba), @‘? %
= Q . \ NaOt-Bu, Toluene /\/&)\( W/V
I

A9 \*\ L /j 2—\\

N/
Ri121

A2 715 shell A A9 5.4¢ (11.8mmol),
2-chloro-4,6-diphenylthieno[2,3-d]pyrimidine 4.2g (13.0mmol), Pd,(dba); 0.6g (5
mol%), tri-tert-butylphosphine 0.1g (0.6mmol) % Sodium tert-butoxide 3.4¢g
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(35.4mmol)E 100ml12] Toluene®l] ¥ 31 110°Cel A 4 Al ZF & <QF v T}

ol FAE F M AAI 2| 2R F715% P el ¥ IS MeSO,E A8t
B AAGY. A aEatE 13 2 A ste] 4 3135 R121 5.4¢
(7.2mmol, =% 61%)S LA}

[328] GC-Mass (©] & *]: 744.90g/mol, =7 *]: 744g/mol)

[329]

[330]  [&/d el 16]R1812] T4

[331] T/\:

H
e N 5,

PO N
Sasn -
(1 P(t-Bu);, Pdy(dba); = N
LL O+ /Qﬁ : (@
\

N. / N NaOt-Ba, Toluene ]’ Ry \/ o~

A10 @ C

[332] A4 714 shell A A10 5.4g (11.8mmol),
2-chloro-4,6-diphenylthieno[2,3-d]pyrimidine 4.2g (13.0mmol), Pd,(dba); 0.6g (5
mol%), tri-tert-butylphosphine 0.1g (0 6mmol) ¥ Sodium tert-butoxide 3.4g
(35.4mmol)-& 100m12] Toluene®l] ¥ 3L 110°Cel A 4 Al ZF & <QF LW T}

g0l T2E S e F R BR /758 o] d ths MgSO.E ARS8
B AAGY. A aEatE 13 2 GAste] E4 313E-< R181 5.4g
(7.2mmol, =% 61%)S LA}

J\,\/

L/

A

R181

[333] GC-Mass (©] & *]: 744.90g/mol, =7 *]: 744g/mol)
[334]

[335]  [&7/d el 17]1R4989] &4

[336]

)

.
i, O O

\ )= = [

P N /[ y_« p o ,{J .
/ﬂ/ N~ # s Pd(PPhy)y, K,CO ~ 5
K%" >‘” \'—K/ + L\/\l\[/i\ p e ~ I E\Z///
@ | N‘ Y N Toluene, Ethanel, H,O Ras8 N= N
! B(OH}, & 4

~ At1 ﬁ?/\f\
~ /B
¢« =

[337] A4 719 shell A Al1 8.9g (12.7mmol),
2-chloro-4,6-diphenylthieno[2,3-d]pyrimidine 4.5g (13.9mmol), Pd,(dba); 0.6g (5
mol%), tri-tert-butylphosphine 0.1g (0 6mmol) ¥ Sodium tert-butoxide 3.6g
(38.0mmol)S 100m12] Tolueneol] L 110°Co A 4 A 7k <k L ukahgd o,

Hbgo]l 244 T HEdEF2 o]l =2 §-7]58 ¥2]3 th8 MgS0,E AH-8-31]
S AASG T AR A2 vtE 139 2 A A ste] 4] $}3HE Q] R498
7.3g(7.7mmol, T& 61%)= A AT}

e
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[338] GC-Mass (©] 2 *]: 949.13g/mol, =7 *]: 949g/mol)
[339]
[340]  [3d el 18] R501¢] 34
[341] ﬂnﬂ . m} { j)
/\::/{ K J\ £> + f\ M P(t-Bu);, Pdy(dba); l )\,/
/\ N NaOt-Bu, Toluene O/ N\’/C \—<\_j N
A o i o
\\Q R501
[342] A 719 shell Al Al 5.6g (12.1mmol),
2-chloro-5,5-dimethyl-4,6-diphenyl-5H-cyclopenta[d]pyrimidine 4.4g (13.4mmol), Pd,
(dba); 0.6g (5 mol%), tri—tert—butylphosphine 0.1g (0.6mmol) & Sodium tert-butoxide
3.5g (36.4mmol)S 100ml12] Toluene®l] @1 110°Cell A 4 A] 7} F<F a k&l o),
Hbgo]l 244 T HEdEF2 o]l =2 §-7]58 ¥2]3 th8 MgS0,E AH-8-31]
== AT AdAzvtE 1w v 2 AAste] 54 313HE <] R501 6.0g
(7.9mmol, & 65%)S Atk
[343] GC-Mass (©] &*]: 754.92g/mol, =7 *]: 754g/mol)
[344]
[3451 [/ el 191 R5069] 4]
[346] 7 H»/\ (— ) &
\\j&—( K\w + @ P(-Bu)y, Pdy(dba); O/;\N J@
1 \f NaOt-Bu, Toluenc j /\ Ny ji @Hz;>/h! ~
At L\ cl ( ;\ R
U R506
[347] A& 715 sl A Al 5.6g (12.1mmol),
2-chloro-4,5,6-triphenyl-5H-pyrrolo[3,2-d]pyrimidine 4.1g (13.4mmol), Pd,(dba), 0.6g
(5 mol%), tri-tert-butylphosphine 0.1 g (0.6mmol) 2 Sodium tert-butoxide 3.5g
(36.4mmol)S 100m12] Tolueneol] L 110°Co A 4 A 7k <k L ukahgd o
Hbgo] 244 = HEdEF2 o)l =2 §7]58 ¥2] 3 th8 MgS0,E AH-8-31]
== AT Ad Azt v 2 AAske] 54 313HE<7] R506
5.6g(7.7mmol, =& 63%)S A},
[348] GC-Mass (©] & *]: 728.84g/mol, =7 *]: 728g/mol)
[349]

[350]

[§H73 ol 20] R5119] 3
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[351] ] :
H ) I
N \
avd A NS
N = » _> ={
¢ (X,‘Q + ¢ IK’J\N { P(t-Bu);, Pdy(dba), @ﬁ(\,:(" N
N N g/&/ NaOt-Bu, Toluene /ng\)\\/ \\("\ =
At /\\ N\fN LYy /N
L\\/) [o]] fﬁw <>/_\\\
N

[352] A4 714 shell A Al 5.6g (12.1mmol), 2-chloro-4,6-diphenylfuro[3,2-d]pyrimidine
5.1g (13.4mmol), Pd,(dba); 0.6g (5 mol%), tri-tert-butylphosphine 0.1g (0.6mmol) X
Sodium tert-butoxide 3.5g (36.4mmol)-S- 100ml2] Toluene®l] & 31 110°Cel 4] 4 A| 7+
St augka it ghgo] $A¥ T EA S 2ol Er {U]5E F g v
MgSO,Z AH&-3te] =2 Al718H3ivh. Ad A mvtE 1 d] 2 G A sho] &4
3}gHE21 R511 6.1g (7.5mmol, =& 62%)S LA T).

[353] GC-Mass (©] 2 *]: 803.95g/mol, =7 *]: 803g/mol)
[354]
[355] [3H7d ol 211 R5219] 34
[356] S
/\Q //:\ (@ &\ 1 P l\
{ 7 ///\ + (J\ﬁ P(t-Bu)s, Pd(dba); NTN
; \\ §X ) ,Ll\:\N NaQOt-Bu, Teluene \/\\)(_ZT:\\
A12 L7 g

R521

[357] A4 7]5 kel A A12 5.0g (12.1mmol),
2-chloro-5,5-dimethyl-4,6-diphenyl-5H-cyclopenta[d]pyrimidine 4.4g (13.4mmol), Pd,
(dba); 0.6g (5 mol%), tri-tert-butylphosphine 0.1g (0.6mmol) & Sodium tert-butoxide
3.5g (36.4mmol)2 100ml12] Tolueneell 2 L 110°Cell A 4 A 7F F<¢F n w3} o),
Hhgol FHE F e ER ol =R {§7]5 & W ¢ thE MgSO, & AL-8-5}o]
E&AAGT A AR E 19 2 GA|eto] B4 3¢l R521 5.6¢
(7.9mmol, & 65%)= Dk

[358] GC-Mass (©] & *]: 705.89g/mol, =7 *]: 705g/mol)

[359]

[360] [37d ol 22] R522¢] 4
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[361]

[362]

[363
[364
[365
[366

—t e e

[367]

[368]
[369]
[370]

¢
Dl
o
(A

4

7‘\% P NaOt-Bu, Tolnene
Ny cl

A~ 714 shell Al A12 5.0g (12.1mmol),

2-chloro-4,5,6-triphenyl-5H-pyrrolo[3,2-d]pyrimidine 4.1g (13.4mmol), Pd,(dba); 0.6g
(5 mol%), tri-tert-butylphosphine 0.1g (0.6mmol) 2 Sodium tert-butoxide 3.5g
(36.4mmol)Z 100m12] Tolueneol] E L 110°Coll A 4 A]ZF FoF i Hka}SI T}
Hhgol EAE F A SR ol =R {758 V8 8 th S MgSO,E AF&-31]
=2 A7leltt A AaRvtE v 2 GAsto] H4 51gha <l R5225.2¢
(7.7mmol, 8 63%)S LA}

GC-Mass (©] & *]: 679.81g/mol, =7 *]: 679g/mol)

H
N

a9 /7\

Y O -+ \ )\ P(t-Bu)s, Pdy(dba);
A12

[E4d o] 231 R5232] 4

= O

H )

N N4 =
7 TN QRS
= = QRS S

N = oo
\ 4 Yy o ’*N,\( P(1-Bu)s, Pda(dba)s N N
= + ;L A > N
e [ NaOt-Bu, Toluene < R
@ 0ok TN
A12 7 \g =( =
7 W

R523 L’\

A~ 714 shell Al A12 5.0g (12.1mmol),
2-chloro-4,6-diphenylfuro[3,2-d]pyrimidine 4.3g (13.4mmol), Pd,(dba); 0.6g (5
mol%), tri-tert-butylphosphine 0.1g (0.6mmol) % Sodium tert-butoxide 3.5g
(36.4mmol)S 100ml12] Tolueneol] ¥ 110°Coll A 4 A]ZF FoF wHkaLS T}
Hhgol FHE F e ER ol =R {§7]5 & W ¢ thE MgSO, & AL-8-5}o]
E&AAGT A AR E 19 2 GA|eto] B4 39 Ql R5235.7g
(7.5mmol, & 62%)& A AT},

GC-Mass (©] &*]: 754.92g/mol, =7 *]: 754g/mol)

[§H73 ol 24] R5242] 34
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[371]

[372]

[377]

[378]
[379]
[380]

PCT/KR2017/002821

? //_\> N
N \/ 7 \ / {

r/\///\ N + @ 4 P(t-Bu);, Pdy(dba); - N
NaOt-Bu, Toluene

A 715 shell A A13 4.7¢ (11.8mmol),
2-chloro-5,5-dimethyl-4,6-diphenyl-5H-cyclopenta[d]pyrimidine 4.3g (13.0mmol), Pd,
(dba); 0.6g (5 mol%), tri—tert—butylphosphine 0.1g (0.6mmol) & Sodium tert-butoxide
3.4g (35.4mmol)S 100ml12] Toluene®l] ¥ 110°Cell A 4 A] 7} F<F aubal g o),

HhSo] F4d T HeaE2lo| =2 f7])5S 188 o8 MgS0,E A3}
B A A A aEntE 13 2 GAste] E4 3135l R524 5.3g
(7.7mmol, & 65%)& A AT}

GC-Mass (©] & *]: 695.87g/mol, =7 *]: 695g/mol)

[§H73 ol 251 R5279] 3+

M

, P

7 \\ y/\\ \> AN

< Y/

< + E/ P(t-Ru),, Pd,(dba), \/\\N#N
\(\/\O NaOt-Bu, Toluene \N/\(\\\j{ ~
7N =

, 0
Al4 cl N WS

A~ 715 slell A Al4 4.5g (11.8mmol),
2-chloro-5,5-dimethyl-4,6-diphenyl-5H-cyclopenta[d]pyrimidine 4.3g (13.0mmol), Pd,
(dba); 0.6g (5 mol%), tri—tert—butylphosphine 0.1g (0.6mmol) & Sodium tert-butoxide
3.4g (35.4mmol)S 100ml12] Toluene®l] ¥ 110°Cell A 4 A] 7} F<F aubal g o),

HhSo] F4d T HeaE2lo| =2 f7])5S 188 o8 MgS0,E A3}
E&AAGT A AR E 19 2 GA|eto] B4 39 Ql R5275.2¢
(7.7mmol, & 65%)= A AT

GC-Mass (©] & *]: 679.81g/mol, =7 *]: 679g/mol)

34 ¢ 26] R5309] &HA]
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[381] 7N

[382]

[383
[384
[385
[386

—t e e

[387]

[388]
[389]
[390]

N e
I 99

¢ 5l / 72\ S >
(Q*/ \ N Y
\ - 1/\//42 @/7’{4 P(t-Bu);, Pdy(dba); I
3 Y ) S ‘/\ N
\\(\)\ \\/i\ + N /\N NaOt-Bu, Toluene ‘%

=\ N/
A15 x/// cl \\ P,

A& 7]5 hell A Al5 6.5g (12.1mmol),
2-chloro-5,5-dimethyl-4,6-diphenyl-5H-cyclopenta[d]pyrimidine 4.4g (13.4mmol), Pd,
(dba); 0.6g (5 mol%), tri-tert-butylphosphine 0.1g (0.6mmol) & Sodium tert-butoxide
3.5g (36.4mmol)2 100m1 2] Tolueneell ¥ 3L 110°Cell A 4A] 7+ &<t L wk&}9 v}
Hhgol FHE F e ER ol =R {§7]5 & W ¢ thE MgSO, & AL-8-5}o]
E&AAGT A AR E 19 2 GA|eto] B4 39E<Ql R530 6.5¢
(7.9mmol, & 65%)= Dk

GC-Mass (©] & *]: 828.01g/mol, =7 *]: 828g/mol)

34 ¢ 27] R5339] &HA]

>
H AR [

N \
- _
TN o/ -
//; y 7 2 { I
, 3 ) , 7N
\\\_4/) i N TL S ‘ /\] P(t-Bu};, Pd;(dba); e N=(
\
%7\3 hd NaOt-Bu, Tol N j\
NaOt-Bu, Toluene i
4] ; A
g S

- T R alel
R533 e

A& 7]5F hell A A16 5.2g (12.0mmol),
2-chloro-5,5-dimethyl-4,6-diphenyl-5H-cyclopenta[d]pyrimidine 4.4g (13.2mmol), Pd,
(dba); 0.6g (5 mol%), tri-tert-butylphosphine 0.1g (0.6mmol) & Sodium tert-butoxide
3.5g (35.9mmol)S 100ml1 2] Toluene®l] ¥ 110°Cell A 4 A] 7} F<F a k&l o),
ghgo]l TAE T udAE R eto| =R §715E ¥ 8] § thE MgS0,E AHg-3Ho]
E&AAGT A AR E 19 2 GA|eto] B4 39E<Ql R5335.7g
(7.8mmol, & 65%)= Atk

GC-Mass (©] & *]: 727.94g/mol, =7 #]: 727g/mol)

[3FA] ol 28] R5362] &HA]
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[391] ’ Q
\ X ,;7"‘ -
/\; , zf\ \/ <> M\ >/\\\\N =
\ [ )\ | Cj\(ti\ P(t-Bu);, Pdy(dba); K\\J/I Ao /\4), 9 o/ .
07’ o NI :\rL/ NaOt-Bu, Toluene i\% &3 O\ _-/
A1 \//J\? cl L

[392]

[393
[394
[395
[396

— e e

[397]

[398]
[399]
[400]

R536

A 715 shell A A17 4.9¢ (12.1mmol),
2-chloro-5,5-dimethyl-4,6-diphenyl-5H-cyclopenta[d]pyrimidine 4.4g (13.4mmol), Pd,
(dba);0.6g (5 mol%), tri-tert-butylphosphine 0.1g (0.6mmol) X Sodium tert-butoxide
3.5g (36.4mmol)2 100ml12] Tolueneell 2 L 110°Cell A 4 A 7F F<¢F n w3} o),
ghgo]l TAE T udAE R eto| =R §715E ¥ 8] § thE MgS0,E AHg-3Ho]
=& AAS A A AR E T 2 G A she] 54 3= 9l R536 5.5¢
(7.9mmol, & 65%)= Dk

GC-Mass (©] & *]: 695.81g/mol, =7 *]: 695g/mol)

[3FA] o] 29] R5399] &FA]

.

v/

=

H

N\
jaaay o &
\\LJ 4 i\z 7N 74 \N

Doyt O e O

SN S - e

{ N.__N /
A v

2
% . NaOt-Bu, Toluene
C

\Y P
A N \/ ~\ \
i AN e

A18 == s
N )

e

N

R&3%

A4 7]5 kel A Al18 6.1g (12.1mmol),
2-chloro-5,5-dimethyl-4,6-diphenyl-5H-cyclopenta[d]pyrimidine 4.4g (13.4mmol), Pd,
(dba); 0.6g (5 mol%), tri-tert-butylphosphine 0.1g (0.6mmol) & Sodium tert-butoxide
3.5g (36.4mmol)2 100ml12] Tolueneell 2 L 110°Cell A 4 A 7F F<¢F n w3} o),
Hhgol FHE F e ER ol =R {§7]5 & W ¢ thE MgSO, & AL-8-5}o]
E&AAGT A AR E 1] 2 GA|eto] B4 39 <Ql R539 6.3g
(7.9mmol, T8 65%)& ¥ AT},

GC-Mass (©] & *]: 797.00g/mol, =7 *]: 797g/mol)

[§H73 ol 30] R5412] 3
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oA -
7N Lo
(SN A F N S
STy e O O
\_/ AL NP Ay =
//j“\ NﬁéN NaOt-Bu, Toluene (V/// NJ\JN/@\—(/_\ N\,F\
At \Q ¢l N

[402]

[403
[404
[405
[406

—t e e

[407]

[408]
[409]
[410]

Qf
{J R541

A4 715 shell A Al 5.6g (12.1mmol),
5-chloro-1,7-diphenyl-1H-pyrazolo[4,3-d]pyrimidine 4.1g(13.4mmol), Pd,(dba);0.6g
(5 mol%), tri-tert-butylphosphine 0.1g (0.6mmol) 2 Sodium tert-butoxide 3.5g
(36.4mmol)2 100ml12] Toluenel®ll g 3L 110°Cll A 4 A ZF 5 wHka} i o},
Hhgol FHE F e ER ol =R {§7]5 & W ¢ thE MgSO, & AL-8-5}o]
=2 A7leltt A aRvtE v 2 GAste] 54 shgh=Ql R541
5.82(7.9mmol, & 65%)2 A AT}

GC-Mass (©] & *]: 728.84g/mol, =7 *]: 728g/mol)

[3Hd <l 311RS612] 34

72
N 72N . \/0
7 W//§ / ‘
aeel . o’
/\ - e v \\ 4 N== ’ ,
P \J:’/Q/ + \\/ﬂ\(/ﬂg Y P(t-Bu);, Pdy(dba)s /\\(N ~
I\j\ N. N NaOt-Bu, Teluene - / //,(7\,
7 : = S
A1 (J cl RL j) ) \h \//\
N

A~ 714 shell Al Al 5.6g (12.1mmol),
S-chloro-2,7-diphenyloxazolo[5,4-d]pyrimidine 4.1g (13.4mmol), Pd,(dba); 0.6g (5
mol%), tri-tert-butylphosphine 0.1g (0.6mmol) % Sodium tert-butoxide 3.5g
(36.4mmol)2 100ml12] Toluenel®ll g 3L 110°Cll A 4 A ZF 5 wHka} i o},
Hhgol FHE F e ER ol =R {§7]5 & W ¢ thE MgSO, & AL-8-5}o]
E&AAGT A AR E 1] 2 A eto] B4 39l R561 5.8¢
(7.9mmol, & 65%)= Dk

GC-Mass (©] &*]: 729.82g/mol, =7 #]: 729g/mol)

[3H7d ol 321 R5812] 34
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\

sPULE

Yy

</
\( / R581 o/

WO 2017/175985
[411]
{ﬁ\ ™
a H N f;w ¢ﬂ>
N e g / —
¢ @ 4 ) TN P(t-Bu);, Pds(dba),
e KTV;QX + L/)\(l)N NaOt-Bu, Toluene
S "
[412] A4 719 skl Al Al 5.6g (12.1mmol), 2-chloro-6,7,8-triphenyl-7H-purine 5.1g

(13.4mmol), Pd,(dba); 0.6g (5 mol%), tri-tert-butylphosphine 0.1 g (0.6mmol) &

Sodium tert-butoxide 3.5g (36.4mmol)= 100ml<] Toluenel®l ¥
FudaFRo| =g f7|FS Yed

AIRF B st gleh wgo) B4 ¥

131 110°Cel A 4

U= MgSO, & AME-38He] =& A78 vk Al A 2ntE 18 v 2 A slo] #4

g} 3HEQl R581 6.4 (7.9mmol, 58 65%)& A AT}

[413] GC-Mass (©] 2 *]: 804.94g/mol, =7 *]: 804g/mol)
[414]
[415] [3H4d ol 331 R5519] 34
[416]
% 3 -
o0 s
W 14 /\‘7 + i ]\ f'} P(t-Bu)s, Pdy(dba)s
—)/\% Ni\ IN NaOt-Bu, Toluene
a2 \\\j E

[417] A~ 715 slell A A12 5.0g (12.1mmol),

a /
/’j\ N-N
| 3
S //J\K
NN
e
/N\
[*\ N
g =
|
R551 L\)

S-chloro-1,7-diphenyl-1H-pyrazolo[4,3-d]pyrimidine 4.1g (13.4mmol), Pd»(dba); 0.6g
(5 mol%), tri-tert-butylphosphine 0.1g (0.6mmol) 2 Sodium tert-butoxide 3.5g

(36.4mmol)E 100m12] Toluenel?l] %
HhSo] T4 &

I 110°Col A 4 A 7F ZoF wakald o),
FulgAzR o) =2 §7]59 2213 T MgS0,E AF&-5ho]

B AAGY. A A EatE 13 2 GAshe] E4 3135l R551 5.4¢

(7.9mmol, T+& 65%)< & ATt
[418] GC-Mass (©] & *]: 679.81g/mol, =7 *]: 679g/mol)
[419]
[420] [E4d ol 341 R5712] §+4
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[421] Vi \>
g P
//\\( /’ N 7N “\ ] & o
8% O .
N P(1-Bu)s, Pdy(dba); N

[422]

[423
[424
[425
[426

—t e e

[427]

[428]
[429]
[430]

N g” \ @\ {
o . 0 P N
7[(&3 + N oo o [e*s
SN N.__N - =
A12 p T Q W} ==
c N F «
T

A 2 7] 5 3ol A A12 5.0g (12.1mmol),
S-chloro-2,7-diphenyloxazolo[5,4-d]pyrimidine 4.1g (13.4mmol), Pd,(dba); 0.6g (5
mol%), tri-tert-butylphosphine 0.1g (0.6mmol) % Sodium tert-butoxide 3.5g
(36.4mmol)E 100ml12] Toluenel®ll & 3L 110°Coll A 4 A 3F 5 wHk3a i o},
Hhgol EAE F A SR ol =R {758 V8 8 th S MgSO,E AF&-31]
E&AAGT A AR E 19 2 GA|eto] B4 39E QI R5715.2¢
(7.7mmol, T8 63%)& ¥ AT},

GC-Mass (©] & *]: 680.79¢/mol, =7 *]: 680g/mol)

[3Hd ol 351 R5912] 34

o
u 71\ N—A</>=/
gO & A
e _— R — | 3
/ P N= N N
' /f,\ + [\/\L \*N, = B P g
J} _N w7 NaOt-Bu, Teluene //\\Qf’\
7 &

- A A
R591 \L\\/\J
A4 719 shell A1 A12 5.0g (12.1mmol), 2-chloro-6,8,9-triphenyl-9H-purine 5.1g
(13.4mmol), Pdx(dba); 0.6g (5 mol%), tri-tert-butylphosphine 0.1g (0.6mmol) %
Sodium tert-butoxide 3.5g (36.4mmol)-E 100ml2] Toluenel®l] 3l 110°Cel| 4] 4
AlZE &t ksl ik vhgo] FAH F A ERgdol R {7]5S H e
T} MeSO.Z AL85te] B8 Al/1815th A A wbi 1)) 2 Al she] 24
3}gH &2 R591 5.7g (7.5mmol, =& 62%)S L AT}
GC-Mass (©] &*]: 755.91g/mol, =7 *]: 755g/mol)

[3Hd <l 361 R6012] 74
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[431]

[432]

[433
[434
[435
[436

—t e e

[437]

[438
[439
[440
[441

—t e e

[442]

v SRy

C 1 e

« P g )
| X e =

T / NN \ )
b T ¢ N
,/ . N, s ;
A\ N $ n & N
8 D B(DH)Z E J\T/\ 7> Pd(PPhy),, K,CO4 Q—J\ S \i)\\gj\)
H e — \N
Noz Taluene, Ethanol, H,O § = 7~
: » Hyl \ ; \
T RS ed!
A9 {4\‘~ A
\\) R601 K)

A4 715 kel Al A19 9.2g (12.1 mmol),
2-bromo-4,6-diphenylthieno[3,2-d]pyrimidine 5.3g (14.5 mmol), Pd(PPh;), 0.7g (§
mol%) X potassium carbonate 7.0g (36.3 mmol)E Toluene/H,O/Ethanol
80m1/40ml/40mlel ¥ 31 110°Col A 3 Al {F &-QF wkbsl ittt ¥h-§ F 85 F,
HEAEF 2ol 28 o] §38te] 7758 ¥ el8hal MgSO,E AHE3to] 2=
AASFA #7159 Gl S A1 F A A2vtE 1y 2 G A sho] £
3}3+=<21 R601 (8.7g, 12.1mmol, & 72%)S A ).

GC-Mass (©] 2 3]: 999.19¢/mol, =7 *]: 999g/mol)

[$H4d ol 37]1 R6029] 4

. // \%
S -
—\ X
& ﬁu O AT O
g% r\ v N‘( \\ N ):/
} S'\ Pd(PPhy),, KoCO; ay )\/\(L‘j N g
A [ 1 L L] -
- S I A
(g/ \i )\Kw N\//N Toluene, Ethanof, H,O \‘\ Ji Q:/\,// N s W
/T’ % “aro, =§r S

A4 715 hell Al A20 7.8g (11.8 mmol),
2-bromo-4,6-diphenylthieno[3,2-d]pyrimidine 5.2g (14.2 mmol), Pd(PPh;), 0.7g (§
mol%) X potassium carbonate 4.9g (35.4 mmol)E Toluene/H,O/Ethanol
80m1/40ml/40mlel ¥ 31 110°Col A 3 Al {F &-QF wkbsl ittt ¥h-§ F 85 F,
HEAEF 2ol 28 o] §38te] 7758 ¥ el8hal MgSO,E AHE3to] 2=
AASFA #7159 Gl S A1 F A A2vtE 1y 2 G A sho] £
3}gHE21 R602 (7.6g, 8.5mmol, 5~& 72%)S LAt}

GC-Mass (©] 2 *]: 900.10g/mol, =7 *]: 900g/mol)

[AATel] 1 %] 31] A A 7] A A &3 A2po] A2}

A7 FA oA FA S S EEE TR deld
S AE o 5 olef o] BAgol whet A Fr

W], ITO (Indium tin oxide)7} 1500 A 57 =
THTE 2o AlH e Al FH o] Sy ol A m g o
o A E 253 AlFH & 8 712A1Z1 2 UV OZONE A4 7 (Power sonic
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