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o A el Aok shte] FElZYAE 38T Cr-Ced Sl 218 7]; 2
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-L-NR)R,); & o] Fo 7l ol A A e= 4= glr},
LENROR)A, L BT CCy] oF 217 258 09871 €t
A 9 Co-Cop2l WRFa o] 5327, 2 ON, S, Si % P 2 o] Fo%]
ol A el Ao shte] FEH R YAE E8SHE Cr-Cedl SlEl 28] 72
o Foizl ol A B AL R, L R AR FYH 02, CeCyll ohE7;
FF ALV C-Cl AEFare] 9F Co-Co ol WdFFare] ol 8 ae]7]; R O,
N, S, Si % P& o] Fo] X ol A ﬁ‘i’i% Aol & st S el = UAE Fekeh= C

2'C60‘/] d]Eﬂ;E{L—J—‘j/]7 = O]TO'] 1 ngulﬂqﬁ

Art 2 A7} ol 7] Q1 A -, }%”—1 SHAl = C-Cy®l oF 7], T npshA] a4 A =
Ce-C8l oFH 7o aL, o hsl Ad, g uleldd, g, ddEH,
o], Egf | ddl, ELFJ A5 59k Art 2 At S EH R 719 A S,
uh g2 &A= C,-Cy® Bl 8| 2 a18], U] 5 upgh2 81 A= C,-Ci6 2]

ez arg]olar, edrlA o g vy, Jyud, Egjobd, AuEd,

Az v, vholilzato] o 1, wlzabo] ol v 2 v e, Wil 2 55 =2 1) 2] 1]
7, Lﬁ'}ﬂh e =9lE, AdEYE 5 5= Ak Ar' H A7t -L'—N(Ra
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I AV I AT JAFEAE ARZ AMEE 5 9
[108] AHew, 7] F71=sol 7] 3FehA] 5 WA 3}eh4] 10 3= 314 1-1
WA et 14= BAEE HEE F e make 4711071848
AT, FAA 0w, A7 71250 47) N8 seta 0w Bl =
e e ek A7V E AR R Y] A= el o E
SR 7] B804 12 EAEE 1% B L2 o ge] EREY 5 A
AT, 71 8F F UBES P11 SR BEoR FAY £ i, P13}
p-129] ERHEL TeT S gl
[100] ¥ el Eohe AAlelo] A, g & 4] Al 1] A5 F 4]
F712%3 e A% B 7] A 28 G 959 F ] 571257
W E = A2 % o) shtel A HEE AFS T ESE
FA1AA 2 A A BB
[110]
[111]  o]stel A, & ol whE 3}k 12 FA 5= 3= Ao &
F71 A7 2] Al zel|ol] Bt AAdE S FA A o2 Ayt A] g, 2
g o] alr] o] AA o 2 g8 ¥ = 41 of Tk
[112] A4
[113] o A A o 7 B kg ol whE 8} 3HE (Final Products)< 3} 7] ¥H-&-2] 13} 1ol
Core®} Sub 15 WH3-A|A A ZH 1} oo §4 ¥ = A& ot
[114] <HF-8-2) 1> (Y : Br, CL D)
[115] //’ © \\ // o R \\
/ R? X R10 \ / R OO R0 \
A 5 / R R1 s \ / e L ! \
3 - RS v €O, Pd(PPhy), R _ e 18
\\ R0 R¥ RZ2 R23 // " \\ R R¥' R2 2 /
\ R'™® f / \ g X /
Core Sub 1
[116] L Core9] $A
[117]  1.Core19] 3t 4
[118] [A\TBr (\\\; N l//\\\ /[f\A/j
’Zﬂj o TTNH2 > }‘VJ s ‘YJ . \f/] bis(pinacKo(\)a;g)diboron >:< -
&N 40’ /\:<>_<:\ Cul, PPh;, KO—tBi /:<\ ﬁ) ﬂ, <>:\H/:> w’ <L<H Y
o T T 8 YA W W s
— SRR HN—Y N N o. °
H-0 © o cl e
'z //\\ N
Core1-a Core 1-b Core1-c Core1
[119]  Core 1-a2] 4]
1benzo|b,d|thiophen-1- oronic acil . . mmo -bromobenzamide
[120]  Dibenzo[b,d]thiophen-1-ylboronic acid (7 g, 30.69 mmol)®l 2-bromob id

(6.14 g, 30.69 mmol), Pd(PPh;), (1.06 g, 0.92 mmol), K,CO; (12.73 g, 92.08 mmol),



WO 2017/043797 PCT/KR2016/009642
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[127]
[128]

[129]
[130]

[131]
[132]

23
THF (100 ml), H,O (50 ml) & ¥ 31 90°Cel| A 6A1 7k A 71t} Hhgo] E 87
e LEE 420" A3, 22 5o 914

ethyl acetate = —7',‘—%3}3_’
7158 MgSO,= &8tal 553+ 4A4d 7rle
o] g35te] El5te] WA E 6.98 g (yield: 75%)2 DAL}

Core 1-b¥] A4

Core 1-a (6.5 g,21.43 mmol)®| Cul (0.41 g, 2.14 mmol), PPh; (1.12 g, 4.29 mmol),
potassium tert-butoxide (KO-tBu) (4.81 g, 42.85 mmol), o-xylene (70 ml)-S % 31
120°Col A 18X SHRA 71 eh BEgo] FRHAFIF &S] 2 RE 2 o=
2] 3] i1, ethyl acetate 2 FE38}3l & 2 HolA T} §-7]152 MgSO,& 712381l

Fo ALY f71&E55 silicagel columng- ©]-8-3}o] Fglsle] AAE 5.81 g

(yleld 90%)& A AT}

Core 1-c9] 34

Core 1-b (5.5 g, 18.25 mmol)°ll POCI; (3.36 g, 21.90 mmol), N,N
-diisopropylethylamine (DIEA) (1.89 g, 14.60 mmol), toluene (70 ml)&
120°Cell A 3AI 3 ShR A T BEgo] SRHU Hbg =2 258 2o
28] a1, G2l Zi=T. ethyl acetate = F+5 32l = =2 Hol5% E} N
MgSO,= 71 23}a1 celite 2 ¢}, Su| & A ASIAL A H A E 3
LE 5t YA & 4.55 g (yield: 70%)= A A Th.

Core 19] 3HAd

Core 1-c (4.3 g, 13.45 mmol)®l| bis(pinacolato)diboron (5.65 g, 20.17 mmol), PdCl,
(dppf), (0.55 g, 0.67 mmol), KOAc (3.96 g, 40.34 mmol), DMF (50 ml)= g 31
120°CON A 641 7F BT AT W o] FRE WS ES] LEG HLOE
A8 a1, MCR FE38haL 22 otk #7158 MgS0,=2 11238kl 53¢
< A E {71 &< silicagel columng ©|-8-310] -8]5to] A E 4.42 g (yield :
80%)= AUt

2. Core 29] 34 <]

N
B Y e I
//A\ | /I NH E D i/ N ﬂ \i bis(pinacolato)diboron SIY/J
S/}\/j U s 7 Cul, PPhy, KO-tBu 7// pocCl ST o ) 4<>H>_<ﬁ\>
=L ° =~ h B T O o L R A o O
N >7B(OH)3 K,COs <%\ >_<)\ Vi o-xylene < > /4< > Toliens /7 > (H% 7 DMF = =
(\’E / Pd(PPh) =/ y N4'< \—/ HN% =/ =( B0
HO cl o X\/
Core 2-a Core 2-b Core 2-¢ Core 2

Core 2-a9] 34

Benzo[b]naphtho[2,1-d]thiophen-6-ylboronic acid (10 g, 35.96 mmol)®]|
2-bromobenzamide (7.19 g, 35.96 mmol), Pd(PPh;), (1.25 g, 1.08 mmol), K,CO;
(14.91 g, 107.89 mmol), THF (100 ml), H,O (50 ml) & “J7] Core 1-a®] & H S
AL&-3Fe] A& 9.78 g (yield: 77%)2 A AT

Core 2-b2] 34

Core 2-a (9.7 g, 27.44 mmol)®l| Cul (0.52 g, 2.74 mmol), PPh; (1.44 g, 5.49 mmol),
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[134]

[135]
[136]

[137]
[138]

[139]
[140]

[141]
[142]

[143]
[144]

[145]
[146]

[147]
[148]
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potassium tert-butoxide (KO-tBu) (6.16 g, 54.89 mmol), o-xylene (100 ml)S 7]
Core 1-b2] TP S AL-E-35Fo] A E 8.87 g (yield: 92%)S A AT}

Core 2-c9] 34

Core 2-b (8.5 g, 24.19 mmol)®l] POCl; (4.45 g, 29.03 mmol), NN
—dusopropylethylamme (DIEA) (2.50 g, 19.35 mmol), toluene (80 ml)-&- 4} 7| Core
1-c9] A HE A&l AAE 6.71 g (yield: 75%)S DT}

Core 22] 3+

Core 2-c (6.5 g, 17.57 mmol)®l| bis(pinacolato)diboron (7.39 g, 26.36 mmol), PdCl,
(dppf), (0.72 g, 0.88 mmol), KOAc (5.17 g, 52.72 mmol), DMF (80 ml)E *}7| Core
19] SRS AL-g31o] Al E 6.65 g (yield: 82%)S A S ch.

3. Core 39| 314

[ l bis(pinacolato)diboron N
— A _NH; = = /= = //\ KOAc s />
SJ‘\/\JFE(OH’Z s J > 7 cul pPh, KO-BU SJ<H>7\ / poc SJ‘\\_Q/H\; 7 PACh(dppf //jw, a
oy K,CO; ANOHN—( osxylene AN HN—( Tolene . (7Y N= oME s B0
L ! | p 0 N
Ny P(PPhL), Ny o Sy s S cl O‘x)\/
THF At
H:0
Core 3-a Core3-b Core 3¢ Core 3

Core 3-a2] 4]

Dibenzo[b,d]thiophen-2-ylboronic acid (15 g, 65.77 mmol)©l| 2-bromobenzamide
(13.16 g, 65.77 mmol), Pd(PPh;), (2.28 g, 1.97 mmol), K2C03 (27.27 g, 197.31 mmol),
THF (200 ml), H,O (100 ml) & 7] Core 1-a2] 3+ H & Al-&3le] A& 16.16 g
(yield: 81%)S A AT}

Core 3-b¥] 4]

Core 3-a (16 g, 52.74 mmol) o] Cul (1.00 g, 5.27 mmol), PPh; (2.77 g, 10.55 mmol),
potassium tert-butoxide (KO-tBu) (11.84 g, 105.48 mmol), o-xylene (200 ml)< 77|
Core 1-b2] AU S ALE-3lo] A E 6.68 g (yield: 42%)S A AL

Core 3-c9] 34

Core 3-b (6.5 g, 21.57 mmol)®l] POCl, (3.97 g, 25.88 mmol), NN
-diisopropylethylamine (DIEA) (2.23 g, 17.26 mmol), toluene (70 ml)& 7] Core
1-c9] S-S ALE8Fe] A E 5.04 g (vield: 73%)S A AT

Core 39| 3tAd

Core 3-c (5 g, 15.63 mmol)°l] bis(pinacolato)diboron (6.57 g, 23.45 mmol), PdCl,
(dppf), (0.64 g, 0.78 mmol), KOAc (4.60 g, 46.90 mmol), DMF (80 ml)Z %} 7] Core
19] 38 & AbE-sho] A= 4.89 g (yield: 76%)& A AT

4. Core 49] 34 <

x.-Br 74

= A\
VAR HV/I\WNHZ //'\\/ VY F> bis@oinacolaciboron <H/ _
V'l ° {} /= Cul, PPh;, KO-Bu 4}\(\ — pac, = = PACl{cppf; %LH\J
oY BOH; ————— s - <p> s s ) e ) — s
P K403 oxylene L X > Toluene e DMF (
(7 \\X Pdl{PPha), ( \I HN—( 7 HN—{ 1 N B0
o THE .y o o o L Gl S\
H,0 A
Core 4-a Core 4-b Core 4-c Core4

Core 4-22] 3H4
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Benzo[b]naphtho[2,1-d]thiophen-5-ylboronic acid (12 g, 43.15 mmol)®]|
2-bromobenzamide (8.63 g, 43.15 mmol), Pd(PPh;), (1.50 g, 1.29 mmol), K,CO;
(17.89 g, 129.44 mmol), THF (150 ml), H,O (70 ml) & “J7] Core 1-a®] & H S
A3l A A E 12,05 g (yield: 79%)<2 A AT

Core 4-b2] 314

Core 4-a (12 g, 34.95 mmol) o]l Cul (0.65 g, 3.40 mmol), PPh; (1.78 g, 6.79 mmol),
potassium tert-butoxide (KO-tBu) (7.62 g, 67.90 mmol), o-xylene (150 ml)< 77|
Core 1-b2] A H & AL-E3te] A E 10.62 g (yield: 89%)S L ATt

Core 4-c9] 34

Core 4-b (10 g, 28.46 mmol) ol POCL (5.24 g, 34.15 mmol), NN
-diisopropylethylamine (DIEA) (2.94 g, 22.76 mmol), toluene (100 ml)& 47| Core
1-c2] N8 ALg3le] A E-7.37 g (vield: 70%)S At}

Core 42] 3H4d

Core 4-c (7 g, 18.93 mmol)°l| bis(pinacolato)diboron (7.95 g, 28.39 mmol), PdCl,
(dppf), (0.77 g, 0.95 mmol), KOAc (5.57 g, 56.78 mmol), DMF (100 ml)Z %} 7] Core
19] 3 H-& 283 A E 6.55 g (yield: 75%)& DStk

5. Core 59] 34 <

Cul, PPhs, KO-tBu POCIy
SO0 T D T
o-xylene Toluene

HaN— HN —,

\O \O

Core 3-a Core 5-b Core 5-¢ Core5

Core 5-b9] 34

Core 3-a (9 g, 29.67 mmol) o]l Cul (0.56 g, 2.97 mmol), PPh; (1.56 g, 5.93 mmol),
potassium tert-butoxide (KO-tBu) (6.66 g, 59.33 mmol), o-xylene (100 ml)< 77|
Core 1-b%] WY S A-&3ho] A E 3.84 g (yield: 43%) S L ATt

Core 5-c¢9] 34

Core 5-b (3.7 g, 12.28 mmol)°l] POCl; (2.26 g, 14.73 mmol), NN
-diisopropylethylamine (DIEA) (1.27 g, 9.82 mmol), toluene (50 ml)< 7 7] Core
1-c9] B S AL8-sto] WA= 2.83 g (yield: 72%)S A AT

Core 52] 3H4d

Core 5-c (4.4 g, 13.76 mmol)®| bis(pinacolato)diboron (5.78 g, 20.64 mmol), PdCl,
(dppf), (0.56 g, 0.69 mmol), KOAc (4.05 g, 41.27 mmol), DMF (60 ml)Z %} 7] Core
19] 3 H& ALE3st A E 4.7 g (yield: 83%)S DA}

6. Core 62] 314 <

bis(pinacolato)diboron
KOAc
PdCly(dpp),

DMF
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[166] S s
| bis(pinacolato)diboron V/\ > —
AL NH; o S, e
V@/S‘)—\\ % y\\ Y %}ﬁ\>_< > Cul, PPh3, KC-1Bu (\( \>_< 2 POCI j\(/ >ﬂ > pchuf(ﬁ;pf,z \:1\/22 },j
~ B N— —_— —( >_ —_— N=
N KoCOs . Nj o-xylene N < oluens DMF B-0
PA(PPh3), o b 1] oK~
THE bt
H,0
Core 6-a Core 6-b Core 6-c Core 6

[167] Core 6-22] 3+4d

[168] Dibenzo[b,d]thiophen-3-ylboronic acid (25 g, 109.62 mmol) o] 2-bromobenzamide
(21.93 g, 109.62 mmol), Pd(PPh;), (3.80 g, 3.29 mmol), K,CO; (45.45 g, 328.85
mmol), THF (300 ml), H,O (150 ml) £ 7] Core 1-a®] 4 & AL-&ate] A&
29.26 g (yield: 88%)2 St}

[169]  Core 6-b2] §4

[170] Core 6-a (29 g, 95.59 mmol)°l| Cul (1.82 g, 9.56 mmol), PPh; (5.01 g, 19.12 mmol),
potassium tert-butoxide (KO-tBu) (21.45 g, 191.18 mmol), o-xylene (300 ml)< 73 7]
Core 1-b9] &A= AL-8-3to] A E 10.95 g (yield: 38%)S A 3o}

[171] Core 6-c2] 3H4d

[172] Core 6-b (10.6 g, 35.17 mmol)°ll POCI; (6.47 g, 42.21 mmol), N,N
—dusopropylethylamme (DIEA) (3.64 g, 28.14 mmol), toluene (110 ml)-& 47| Core
1-c9] M-S ALg3sto] AL 7.65 g (vield: 68%)S X Tt

[173] Core 62] 34

[174] Core 6-¢c (7.7 g, 24.08 mmol)®l| bis(pinacolato)diboron (10.12 g, 36.12 mmol), PdCl,
(dppf), (0.98 g, 1.20 mmol), KOAc (7.09 g, 72.23 mmol), DMF (100 ml)Z *}7] Core
19] 3RS AL8-3Fe] A& 8.42 g (yield: 85%) DTt

[175]  Z.Core7¢] 34 <]

[176] - - - o
VRN o \WNHZ 7 \> VAR </ Y bis(pina | t )db -
. ' . } —\ Cul, PPhg, KO-Bu (/ :\> POCl5 . <T<% </:> pua (dppf) J\ %\‘<
TN __° . L — P4 y — 2 . _
‘(\J\/\\ ) “BOH), K,CO, I oyl N I \ ¢ >J Towene L I/ /_< 7\>J OMF s7 w=(
SyAg” Pd(PPh.), s’ HN—( s N
THF % ) tl /\7
H,0 SN
Core 7-a Core7-b Core 7-¢ Core7

[177]  Core7-a®] 34

[178] Benzo[b]naphtho[1,2-d]thiophen-5-ylboronic acid (17 g, 61.12 mmol)®]|
2-bromobenzamide (12.23 g, 61.12 mmol), Pd(PPh;), (2.12 g, 1.83 mmol), K,CO;
(25.34 g, 183.37 mmol), THF (200 ml), H,O (100 ml) & %} 7] Core 1-a2] &4 H-&
Al-g-ste]l A E 19.87 g (yield: 92%)< A T}

[179]  Core 7-be] §4

[180] Core 7-a (19 g, 53.76 mmol)°l| Cul (1.02 g, 5.38 mmol), PPh; (2.82 g, 10.75 mmol),
potassium tert-butoxide (KO-tBu) (12.06 g, 107.51 mmol), o-xylene (200 ml)< 73 7]
Core 1-b9] A& AL-8-3to] A E 17.57 g (yield: 93%)S A 3o}

[181]  Core7-c9] 34

[182] Core 7-b (13 g, 36.99 mmol)°l] POCL; (6.81 g, 44.39 mmol), N,N
-diisopropylethylamine (DIEA) (3.83 g, 29.59 mmol), toluene (150 ml)& %} 7] Core
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[183]
[184]

[185]
[186]

[187]
[188]

[189]
[190]

[191]
[192]

[193]
[194]

[195]

[196]

[197]
[198]

27

1-c9] AW S ALE-sto] WA= 8.89 g (yield: 65%)s A AT

Core 72] 3+4d

Core 7-c (8.8 g,23.79 mmol)®| bis(pinacolato)diboron (10.00 g, 35.69 mmol), PdCl,
(dppf), (0.97 g, 1.19 mmol), KOAc (7.00 g, 71.38 mmol), DMF (100 ml)E 7371 Core
19] 3R 2831 A E 9.66 g (yield: 88%)S DTt

8. Core 89 34

o Br !
AN P S P A
= l l 1 = fl \j f =) bis(pinacolato)diboron LJ’ s
[ = NH, S PN S
A N Le LA e g KOAG W —
s o ___ Cul, PPhy, KO-tBu = paC _ PdCl(dpp) _ >_< )
—{ - - S =Ty . - /’\\) —_— / >4</ ‘\>,’/
7,< >.B(0H) , KCO, <F* NN o-xylene VIR 7N\ 4/ Toluene <7*&\\\_<>’<‘ / DMF /=
) : / 7 ( —
<\_wa Pdl;P;3)4 =/ HZN‘\%) =/ H\N‘(\<o = NZ(EI O’B;Oﬁ/
H,0 N
’ s
Core 8-a Core 8-b Core 8-c Core 8

Core 8-a2] 4]

Benzo[b]naphtho[1,2-d]thiophen-6-ylboronic acid (14 g, 50.34 mmol)®]|
2-bromobenzamide (10.07 g, 50.34 mmol), Pd(PPh;), (1.74 g, 1.51 mmol), K,CO;
(20.87 g, 151.01 mmol), THF (200 ml), H,O (100 ml) & “J7] Core 1-a®] &/ H S
AFg3le] A E 15.66g (yield: 88%)S STt

Core 8-b9] 34

Core 8-a (15 g, 42.44 mmol) ol] Cul (0.81 g, 4.24 mmol), PPh; (2.23 g, 8.49 mmol),
potassium tert-butoxide (KO-tBu) (9.52 g, 84.88 mmol), o-xylene (200 ml)< 77|
Core 1-b2] FAHE AL-E3te] A E 12.68 g (yield: 85%)S L ATt

Core 8-c9] 34

Core 8-b (12 g, 34.15 mmol)°l] POCL; (6.28 g, 40.98 mmol), N,N
-diisopropylethylamine (DIEA) (3.53 g, 27.32 mmol), toluene (150 ml)& 4} 7] Core
1-c9] AW S ALE-sto] WA= 8.46 g (yield: 67%)S A AT

Core 82] 34

Core 8-c (8.2 g, 22.17 mmol)®l| bis(pinacolato)diboron (9.32 g, 33.25 mmol), PdCl,
(dppf), (0.91 g, 1.11 mmol), KOAc (6.53 g, 66.51 mmol), DMF (100 ml)Z %} 7] Core
19] W& AHEsko] A= 9 g (yield: 88%)= A AT

9. Core 99| 314 o

a

/\/\T'Br Za 7 T s !
//”\L \///\H/NHv [\ \\\ \\\}\ X\ B\ bis(pinacolato)diboron ¥~ 'S
0 N g SN KOAc S (.
\\Y, s o} Xﬁ ___ Cul, PPhy, KO-{Bu X;/ — POCI; ;5 _ PdCl,(dppf), oo /}
/ / TN T N T ———————— 7N
/j\ K,CO: Y\ g> i o-xylene <\ 7 §M> Toluene N/ 4\ Vi DMF \’<N :<)’4
\ 4 B(OHR Pd(PPh). / N B
v THF HaN— HN—( N=( B-0
© o al o_
H.0 KA
/N
Core 9-a Core 9-b Core 9-c Core 9

Core 9-a°] 314

Dibenzo[b,d]thiophen-4-ylboronic acid (7.7 g, 33.76 mmol)°ll 2-bromobenzamide
(6.75 g, 33.76 mmol), Pd(PPh;), (1.17 g, 1.01 mmol), K,CO; (14.00 g, 101.28 mmol),
THF (100 ml), H,O (50 ml) & 4}7] Core 1-a2] FA NS AL-&3to] A E85¢
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[199]
[200]

[201]
[202]

[203]
[204]

[205]
[206]

[207]
[208]

[209]
[210]

[211]
[212]

[213]
[214]

28

(yield: 83%)< LAt}

Core 9-b¥] ¥4

Core 9-a (8.1 g, 26.70 mmol)®| Cul (0.51 g, 2.67 mmol), PPh; (1.40 g, 5.34 mmol),
potassium tert-butoxide (KO-tBu) (5.99 g, 53.40 mmol), o-xylene (100 ml)< 73 7]
Core 1-b9] A HS AL-g51o] WA E 7 ¢ (vield: 87%)S AT},

Core 9-c9] 4]

Core 9-b (9 g, 29.86 mmol)l] POCL; (5.49 g, 35.84 mmol), N,N
-diisopropylethylamine (DIEA) (3.09 g, 23.89 mmol), toluene (100 ml)& 47| Core
1-c9] A& AFEate] WA= 7.35 g (yield: 77%)& A AT

Core 99] 3HAd

Core 9-c (7.1 g, 22.20 mmol)®| bis(pinacolato)diboron (9.33 g, 33.30 mmol), PdCl,
(dppf), (0.91 g, 1.11 mmol), KOAc (6.54 g, 66.60 mmol), DMF (90 ml)E 7] Core
19] MU & AFEste] A E 7.4 g (yield: 81%)= DA}

10. Core 109] 314 4]

O o o oy B D)
D e P P e o
N
Core 6-a Core 10-b Core 10-c Core 10
Core 10-b2] 314
Core 6-a (23 g, 75.81 mmol)°l| Cul (1.44 g, 7.58 mmol), PPh; (4.98 g, 15.16 mmol),
potassium tert-butoxide (KO-tBu) (17.01 g, 151.63 mmol), o-xylene (250 ml)< 77|
Core 1-b2] & & AL-&3to] A& 9.14 g (yield: 40%)S LA}
Core 10-c9] 34
Core 10-b (8.9 g, 29.53 mmol)®l] POCl; (5.43 g, 35.44 mmol), NN
—dusopropylethylamme (DIEA) (3.05 g, 23.63 mmol), toluene (100 ml)-S- 4} 7] Core
1-ce] AR S AL&Ee] WA E6.99 g (yield: 74%)S A AT
Core 102] 3HAd
Core 10-c (6 g, 18.76 mmol) o bis(pinacolato)diboron (7.88 g, 28.14 mmol), PdCl,
(dppf), (0.77 g, 0.94 mmol), KOAc (5.52 g, 56.28 mmol), DMF (100 ml)E 7] Core
19] FA S AL-835Fe] A E 6.64 g (yield: 86%)2 AT
[¥ 1]

3Bt E FD-MS siEtE FD-MS

Corel | m/z=411.15(C;sH.;BNO,S=411.33) Core 2 m/z=461.16(C;5H,,.BNO,S=461.39)
Core 3 | m/z=411.15(C;sH,;BNO,5=411.33) Core 4 m/z=461.16(C;sH,,BNO,S=461.39)
Core 5 | m/z=411.15(C;sH,;BNO,5=411.33) Core 6 m/z=411.15(C;5H,,BNO,S=411.33)
Core 7 | m/z=461.16(CH.,BNO,5=461.39) Core 8 m/z=461.16(C,,H,,BNO,5=461.39)
Core 9 | m/z=411.15(C,5H,,BNO,5=411.33) | Core 10 | m/z=411.15(C;sH,BNO,5=411.33)
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[215] IL. Sub12] A A]

[216] A Sub 19l &8 33 E-& ol o & 33
34 ¥ = AL ol n, ¥ 23= Sub 19 £35Hi= 313}
zlo|t,

Cl

Jel Br ; A
ol g oo U g

/
— |
// 3 ) N O

% % glont, o

o] FD-MS %k Yl

=]

=
=]
=

[217]

Sub 11 Sub 1-2 Sub 1-3 Sub 1-4 Sub 1-5
¢l
_Br N/\k
A NIV MN—(C‘ /N
ﬂ>_<’N:\ > \=>> (/ A Y
- Q\_/<N F} \ N= \N—(N O

>~
@> N/ />—> 8 A N O

Sub 1-6 Sub 1-7 Sub 1-8 Sub 1-9 Sub 1-10
cl Cl Br Br
e Ay T
N4
N

UL “ t‘ 2L

Sub 1-11 Sub 1-12 Sub 1-13 Sub 1-14 Sub 1-15
Br Br
o~ PN 7
o s ol Of
N N\\ /H\ /> />_<\ /> N N - N=—
7N B(L\N — )\N /—{_\ L N
S ~ L O
oS - =
Sub 1-16 Sub 1-17 Sub 1-18 Sub 1-19 Sub 1-20
/Br cl
cl =\ c Br N
~ = ‘}47_% N4 e N
5 o 7 N 7 \,_< p
S S e Y SR
~ = » A
\\_//7 = \:/ -
</ N, \
—/

Sub 1-21 Sub 1-22 Sub 1-23 Sub 1-24 Sub 1-25

{ Cl /
= N=(
— VRN \ N™™N
N)%N 7 <_>_N N, _\>_<\ //N [
‘O ‘\O N/~OO N =/ WA
)—Cl
— \:N 2R

Sub 1-26 Sub 1-27 Sub 1-28 Sub 1-29 Sub 1-30
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[218] cl
0y
= 7N
o0 o
s = =/
Sub 1-31 Sub 1-32
N/
cl N R
sy L
N= : /)_\ N)\'\“
N\ D
&
Sub 1-36 Sub 1-37
cl _{”
=
N/I\I <§—//

Sub 1-41 Sub 1-42
Br
\‘/> N Cl
(g //_k N
\ ¢ N N
a N \:/ N4 —
A
/>:NHL/) <\_/> 7 \/_/\
<\ Y -
Sub 1-46 Sub 147
Br
Cl
NZ
N;\N N ’ O

Sub 1-56

Sub 1-57

30

Sub 1-53

Br
/
— \)_
/ \\ é \§>
AN
— —/

Sub 1-58

PCT/KR2016/009642

cl </=(\
0 _Q\‘Q
Vi \\ <
e OO
Sub 1-34 Sub 1-35
cl /‘<Br
T N/
O o
=N _/<N
® O
Sub 1-39 Sub 1-40
Br Cl

Sub 1-44 Sub 1-45
PJBr Br
N N N
N)\'\\' N)\’\“
Sub 1-49 Sub 1-50
cl _ —
N)§N YA

Sub 1-54
Br Cl
age g
— X
O SA0s
Sub 1-59 Sub 1-60
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[219]

o]

NP

SR
o~
Sub 1-61
Cl
N/IQN Cl

Sub 1-66 Sub 1-67
@ 2=
N >=< N/
\Br
Sub 1-71 Sub 1-72
VAR
EQ_N
OO
Sub 1-76
[220] [ 2]

31

Br
O
e

O\
A4

Sub 1-63

oo

\_/

Sub 1-68
cl

oy

0

Sub 1-73

PCT/KR2016/009642

NZTN \‘ —
— 4 \>
Vi —
\_/ <u>
Sub 1-64 Sub 1-65
Br
Cl
N)QN
L~
(Vs "
=" o
Sub 1-69 Sub 1-70

Br Br

o O
30 @f@ﬁé

Sub 1-74 Sub 1-75
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[221] sterE FD-MS siEtE FD-MS

Sub 1-1 | m/z=267.06(C,5H10CIN;=267.72) | Sub 1-2 m/z=231.99(C,,H,Br=233.11)
Sub 1-3 m/z=265.07(C;;H;,CIN=265.74) Sub 1-4 | m/z=449.05(C;sH16BrN;=450.34)
Sub 1-5 | m/z=366.09(C24H;sCIN,=366.85) | Sub 1-6 | m/z=266.06(C,sH,;CIN,=266.73)
Sub 1-7 m/z=279.99(C,cH-,Br=281.15) Sub 1-8 | m/z=499.07(C3H1sBrN;=500.40)
Sub 1-9 m/z=269.05(C;3HsCIN5=269.69) | Sub 1-10 | m/z=416.11(CH:;CIN,=416.91)
Sub 1-11 | m/z=265.07(C17H.,CIN=265.74) | Sub 1-12 | m/z=290.06(C,5sH1,CIN,=290.75)
Sub 1-13 | m/z=254.06(C;sH11CIN,=290.75) | Sub 1-14 | m/z=321.02(C;sH;,BrN=322.21)
Sub 1-15 | m/z=639.16(C,;H;,BrN=640.62) | Sub 1-16 | m/z=450.05(C,sH;sBrN,=451.33)
Sub 1-17 | m/z=266.06(C1sH11CIN,=266.73) | Sub 1-18 | m/z=266.06(C,sH;,CIN,=266.73)
Sub 1-19 | m/z=450.05(C;5H,5BrN,=451.33) | Sub 1-20 | m/z=437.05(CsH1sBrN;=438.33)
Sub 1-21 | m/z=268.05(C14HsCIN,=268.70) | Sub 1-22 | m/z=437.05(CsH16BrN;=438.33)
Sub 1-23 | m/z=296.06(C,sHsCIN,S=266.73) | Sub 1-24 m/z=308.02(C;sH;3;Br=309.21)
Sub 1-25 | m/z=346.03(CxH;;CIN,;S=346.83) | Sub 1-26 | m/z=507.15(C3,H,,CIN;=508.02)
Sub 1-27 | m/z=240.05(C1,HsCIN,=240.69) | Sub 1-28 | m/z=214.03(C;H,CIN,=214.65)
Sub 1-29 | m/z=269.05(C;3HsCINs=269.69) | Sub 1-30 | m/z=366.09(C,4H;sCIN,=366.85)
Sub 1-31 | m/z=346.03(C,0H;,CIN,S=346.83) | Sub 1-32 m/z=306.00(C,sH,,Br=307.19)
Sub 1-33 | m/z=337.98(C,3H,,Br$=339.25) | Sub 1-34 m/z=213.03(C;3HsCIN=213.66)
Sub 1-35 m/z=306.00(C,gH,;Br=307.19) Sub 1-36 | m/z=268.05(C;4.HsCIN,=268.70)
Sub 1-37 | m/z=450.05(C,sH;sBrN;,=451.33) | Sub 1-38 | m/z=450.05(C,sH;sBrN,=451.33)
Sub 1-39 | m/z=316.08(C5H;3CIN,=316.79) | Sub 1-40 | m/z=387.04(C,;H.,BrN;=388.27)
Sub 1-41 | m/z=366.09(C,4H;5sCIN,=366.85) | Sub 1-42 | m/z=487.07(CoH1sBrN;=488.39)
Sub 1-43 | m/z=245.08(C14H4DsCIN,=245.72) | Sub 1-44 m/z=282.00(C,6H,,Br=283.17)
Sub 1-45 | m/z=372.05(C»,H,5CIN,S=372.87) | Sub 1-46 | m/z=387.04(C,;H,,BrN;=388.27)
Sub 1-47 | m/z=367.09(C;3H14CIN;=367.84) | Sub 1-48 | m/z=316.08(C»H;5CIN,=316.79)
Sub 1-49 | m/z=449.05(Cz¢H16BrN;=450.34) | Sub 1-50 | m/z=450.05(C,sH;sBrN,=451.33)
Sub 1-51 | m/z=366.09(C,4H;5CIN,=366.85) | Sub 1-52 | m/z=450.05(CsH,sBrN,=451.33)
Sub 1-53 | m/z=290.06(C1sH;1,CIN,=290.75) | Sub 1-54 | m/z=407.12(C,sHsCIN;=407.90)
Sub 1-55 | m/z=450.05(C,sH,sBrN,=451.33) | Sub 1-56 | m/z=450.05(C;5H,sBrN,=451.33)
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[222]

[223]
[224]
[225]

[226]

[227]
[228]

[229]

33

Sub 1-57 | m/z=346.03(C;,H1,CIN,S=346.83) | Sub 1-58 m/z=255.99(C14HoBr=257.13)

Sub 1-59 m/z=282.00(C4cH,,Br=283.17) Sub 1-60 | m/z=290.06(C;5sH1,CIN,=290.75)

Sub 1-61 | m/z=280.04(C;sHsCIN,0=280.71) | Sub 1-62 | m/z=346.03(CyH:CIN,S=346.83)

Sub 1-63 | m/z=333.02(C1sH1,BrN=334.22) | Sub 1-64 | m/z=280.04(C1sH,CIN,0=280.71)

Sub 1-65 | m/z=423.06(C,6H1sBrN=424.34) | Sub 1-66 | m/z=372.05(C5,H:CIN,S=372.87)

Sub 1-67 | m/z=330.06(C,0H1,CIN>0=330.77) | Sub 1-68 | m/z=515.12(C5;H,cBrN=516.48)

Sub 1-69 | m/z=296.02(C16HsCIN,S=296.77) | Sub 1-70 | m/z=373.05(C,,H16BrN=374.28)

Sub 1-71 | m/z=321.02(C46H,BrN=322.21) | Sub 1-72 m/z=282.00(C4¢H,;Br=283.17)

Sub 1-73 | m/z=340.08(C;;H.;CIN,=340.81) | Sub 1-74 | m/z=337.08(C;5H.,BrS=340.81)

Sub 1-75 | m/z=439.09(C,;H,,BrN=440.38) | Sub 1-76 | m/z=333.02(C;oH1,BrN=334.22)

IIL. Product 34
1. P-1-1 34 9

S
Pd(PPha3)4
a

o |
N)\© THF
B0 H0

O

Core 1 Sub 11 P-1-1
Core 1 (5.5 g, 13.37 mmol)®]| sub 1-1 (3.58 g, 13.37 mmol), Pd(PPh;), (0.46 g, 0.40
mmol), K,CO; (5.54 g, 40.11 mmol), THF (60 ml), H,O (30 ml)<S % 31 90°C9l A
12AZE BFA T vhgo] Eayw v Be] £ 49 0w 481, MCE
ot =2 HolF vk 77155 MgSO,E &8sl 553 = A4 9

& silicagel columng ©|-8-3Fo] &2 5to] YA E 532 g (yield: 77%)E

Pd(PPha)s
K2CO;3

THF
H,0

Core 2 Sub 11 P-2-1
Core 2 (3.7 g, 8.02 mmol)®]| sub 1-1 (2.15 g, 8.02 mmol), Pd(PPh;), (0.28 g, 0.24
mmol), K,CO; (3.33 g, 24.06mmol), THF (100 ml), H,O (50 ml) & 7371 P-1-19]
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34
TS AHEEe] A E 3.36 g (yield: 74%)S AT
[230]  3.P-3-3 344
[231]
s )C\' Pd(PPh3)s
O = n N7 KGO

B~0 = THF

@) 2

ﬁ O O H,0

Core 3 Sub 1-27 P-3-3

[232] Core 3 (4 g, 9.72 mmol)®l| sub 1-27 (2.34 g, 9.72 mmol), Pd(PPh;), (0.34 g, 0.29
mmol), K,CO; (4.03 g, 29.17 mmol), THF (80 ml), H,O (40 ml) & 7] P-1-19]
A H S ALEELo] AAE 3.24 g (yield: 68%)S A AT)

[233] 4.P-4-8 3H4 <

[234]

Pd(PPha)s
KoCOs

THF
D H0

Core 4 Sub 1-43 P-4-8
[235] Core 4 (2.2 g, 4.75 mmol)°l| sub 1-43 (1.17 g, 4.75 mmol), Pd(PPh;), (0.16 g, 0.14
mmol), K,CO; (1.97 g, 14.24 mmol), THF (50 ml), H,O (20 ml) & 7] P-1-19]
SRS AL-g3Lo] AAE 1.81 g (yield: 70%)S A Stk
[236] 5.P-5-7 &4 4
[237]

Pd(PPh3)s
KoCO;3

THF
H,0

Core 5 Sub 1-53 P-5-7
[238] Core 5 (1.80 g, 4.38 mmol)°l| sub 1-53 (1.27 g, 4.38 mmol), Pd(PPhs), (0.15 g, 0.13
mmol), K,CO; (1.81 g, 13.13 mmol), THF (50 ml), H,O (20 ml) & 7] P-1-19]
A S AFEE] A E 2,13 g (yield: 90%)S DAt}
[239]  6.P-6-3 T4 4
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[240]

S
Y 7
4 _\>_<\ PN

-
>J> NPN PA(PPhS),
—=( | K,COs
N=( + N —
B~0 THF
A J O

Core 6 Sub 1-47 P-6-3
[241] Core 6 (2.50 g, 6.08 mmol)°l| sub 1-47 (2.24 g, 6.08 mmol), Pd(PPhs), (0.21 g, 0.18
mmol), K,CO; (2.52 g, 18.23 mmol), THF (60 ml), H,O (30 ml) & 7] P-1-19]
TP S ALg5ho] A E 3,07 g (vield: 82%)2 LA}
[242] 7.P-7-6 &4 <
[243]

Rse
Pd(PPh 1), Ny

K200

THF '

=
U Q

Core 7 Sub 1-39 P-7-6

[244] Core 7 (1.70 g, 3.68 mmol)°l| sub 1-39 (1.17 g, 3.68 mmol), Pd(PPhs), (0.13 g, 0.11
mmol), K,CO; (1.53 g, 11.05 mmol), THF (50 ml), H,O (20 ml) & 7] P-1-19]
A S AFEE] A S 1.93 g (yield: 85%)S AUt

[245] 8. P-8-11 &4 ¢

[246]

Pd(PPh1)4
K2COs

THF
H.0

Core 8 Sub 1-61 P-8-11
[247] Core 8 (2.10 g, 4.55 mmol)°l] sub 1-61 (1.28 g, 4.55 mmol), Pd(PPhs), (0.16 g, 0.14
mmol), K,CO; (1.89 g, 13.65 mmol), THF (50 ml), H,O (20 ml) & 7] P-1-19]
SRS AL-g3Lo] AAlE 2.27 g (yield: 86%)S 2 S th.
[248] 9. P-9-10 34 9
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[249]

Pd(PPh3)4
KoCOs

THF
Ho0

Core 9 Sub 1-57 P-9-10
[250] Core9 (3g,7.29 mmol)®| sub 1-57 (2.53 g, 7.29 mmol), Pd(PPh;), (0.25 g, 0.22
mmol), K,CO; (3.02 g, 21.88 mmol), THF (50 ml), H,O (20 ml) & 7] P-1-19]
SHA & AF-gsle] A E 3.95 g (yield: 91%)= ATt
[251] 10. P-10-14 g4 <

[252]
O Pd(PPh3)4
S cho3
H2O
Core 10 Sub 1-60 P-10-14

[253] Core 10 (2.60 g, 6.32 mmol)°ll sub 1-60 (1.84 g, 6.32 mmol), Pd(PPh;), (0.22 g, 0.19
mmol), K,CO; (2.62 g, 18.96 mmol), THF (50 ml), H,O (20 ml) & 7] P-1-19]
A H S ALE-5Le] AAE 3.04 g (vield: 89%)S A A T)

[254] [¥ 3]
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[255] siErE FD-MS sletg FD-MS
P-1-1 m/z=516.14(C3,H,0N,$S=516.62) P-1-2 m/z=514.15(C3sH,.N,S=515.65)
P-1-3 m/z=517.14(C;3;H,sN:s5=517.61) P-1-4 m/z=515.15(C3sH,,N;S=515.63)
P-1-5 m/z=642.19(C,,H,sN,$S=642.78) P-1-6 m/z=592.17(C40H24N,$=592.72)
P-1-7 m/z=517.14(C;33;H,sN:sS=517.61) P-1-8 m/z=489.13(C3;H,sN:5=489.60)
P-1-9 m/z=595.12(C39H2:N35,=595.74) P-1-10 m/z=665.19(C4;H,;N;5=665.81)
P-1-11 m/z=565.16(C3oH>3:N35=565.69) P-1-12 m/z=539.15(C3;H2:N;5=539.66)
P-1-13 m/z=656.20(C45H2sN,$=656.81) P-1-14 m/z=539.15(C3;H2:N;5=539.66)
P-1-15 m/z=545.10(C35H5N;S,=5453.68) P-1-16 m/z=513.15(C;35H1sN:0,=513.56)
P-1-17 m/z=828.31(Cs2H40N.0=829.02) P-1-18 m/z=638.21(C45H26N,0=638.73)
P-1-19 m/z=688.23(C4oH,sN,0=688.79) P-1-20 m/z=639.21(C44H25Ns0=639.72)
P-2-1 m/z=566.16(C3;sH,,N,S=566.68) P-2-2 m/z=564.17(C3;H,NsS=564.71)
P-2-3 m/z=568.15(C;3sH,oN¢S =568.66) P-2-4 m/z=565.16(C3H,;N;S=565.69)
P-2-5 m/z=642.19(C4,H,sN,S=642.78) P-2-6 m/z=642.19(C4,H,sN,S=642.78)
P-2-7 m/z=565.16(C;3H,;N;S=565.69) P-2-8 m/z=539.15(C;3;H,;N;S=539.66)
P-2-9 m/z=645.13(C,3H,:N15,=645.80) P-2-10 m/z=589.16(C;;H,;N;S=589.72)
P-2-11 m/z=615.18(C,3H,sN35=615.75) P-2-12 m/z=589.16(C;;H,3:N;5=589.72)
P-2-13 m/z=706.22(C4sH30N:S=706.87) P-2-14 m/z=589.16(C;;H,:N;S=589.72)
P-2-15 m/z=645.13(C,43H,:N35,=645.80) P-2-16 m/z=563.16(C3sH,1N30,=563.62)
P-2-17 m/z=754.30(CssH33N,0=754.93) P-2-18 m/z=688.23(C49H2sN,0=688.79)
P-2-19 m/z=689.22(C43H,;Ns0=689.78) P-2-20 m/z=689.22(C;33sH,;N;0=689.78)
P-3-1 m/z=592.17(C40H24N,$=592.72) P-3-2 m/z=515.15(C35H,,N35=515.63)
P-3-3 m/z=489.13(C;;H1sN35=489.13) P-3-4 m/z=595.12(C39H;:1N35,=595.74)
P-3-5 m/z=615.18(C,43H25N35=615.75) P-3-6 m/z=565.16(C35H>3:N;5S=565.69)
P-3-7 m/z=539.15(C;37H>:N35=539.66) P-3-8 m/z=656.20(C45H2sN.S=656.81)
P-3-9 m/z=539.15(C37H2:N:5=539.66) P-3-10 m/z=545.10(C;35H1oN3S,=545.68)
P-3-11 m/z=529.12(C35H15N;05=529.62) P-3-12 m/z=644.23(C4sH3.N,S=644.84)
P-3-13 m/z=654.19(C,5H,sN,S=654.79) P-3-14 m/z=655.18(C44H,5NsS=655.78)
P-3-15 m/z=655.18(C;,H,sNs5=655.78) P-3-16 m/z=471.16(C;35H,;NO=471.56)
P-3-17 m/z=497.18(C;;H,;NO=497.60) P-3-18 m/z=522.17(C;3sH,.N,0=522.61)
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P-3-19 m/z=445.15(C;3;H.sNO=445.52) P-3-20 m/z=527.13(C3;H.:.NOS=527.64)
P-4-1 m/z=566.16(C33H,,N,S=566.68) P-4-2 m/z=564.17(C4oH,4sN,S=564.71)
P-4-3 m/z=567.15(C;;H,1NsS=567.67) P-4-4 m/z=565.16(C3oH2:N;5=565.69)
P-4-5 m/z=692.20(C43H,sN,S=692.84) P-4-6 m/z=642.19(C,,H,sN,S=642.78)
P-4-7 m/z=565.16(C3H,;N;S=565.69) P-4-8 m/z=544.18(C;3;H;6DsN;S=544.69)
P-4-9 m/z=553.16(C33H,;N;5S=553.68) P-4-10 m/z=645.13(C,;;H,:N:S,=645.80)
P-4-11 m/z=629.16(C4:H,:N;05=629.74) P-4-12 m/z=628.20(C;sH,sN,$=628.79)
P-4-13 m/z=704.20(C4oH,sN,S=704.85) P-4-14 m/z=705.20(C,sH,;N:sS=705.84)
P-4-15 m/z=705.20(C43H,7;Ns5=705.84) P-4-16 m/z=519.16(C3,H,;NO=519.60)
P-4-17 m/z=560.19(C,4;H,.N,0=560.66) P-4-18 m/z=496.16(C3sH,0N,0=496.57)
P-4-19 m/z=579.14(C3oH,1N;05=579.68) P-4-20 m/z=550.18(C33H,,N,0=550.62)
P-5-1 m/z=516.14(C3;H20N,S=516.62) P-5-2 m/z=515.15(C;35H>:N3$=515.63)
P-5-3 m/z=518.13(C3;H,sNs5=518.60) P-5-4 m/z=515.15(C;35H2:N35$=515.63)
P-5-5 m/z=592.17(C40H24N,$=592.72) P-5-6 m/z=565.16(C35H,:N35=565.69)
P-5-7 m/z=539.15(C3;H,:N;S=539.66) P-5-8 m/z=656.20(C45H»sN1S=656.81)
P-5-9 m/z=539.15(C3;H,:N;5S=539.66) P-5-10 m/z=595.12(C;3sH>:N35,=595.74)
P-5-11 m/z=579.14(C3H,;N;05=579.68) P-5-12 m/z=628.20(C45H,sN,S=628.79)
P-5-13 m/z=654.19(C45H2cN.5=654.79) P-5-14 m/z=655.18(C,4H25Ns5=655.78)
P-5-15 m/z=655.18(C44H,5NsS=655.78) P-5-16 m/z=471.16(C35H,;NO=471.56)
P-5-17 m/z=498.17(C;3sH,.N,0=498.59) P-5-18 m/z=473.15(C;3;H,sN;0=473.54)
P-5-19 m/z=447.14(C3,H,,N;0=447.50) P-5-20 m/z=527.13(C3;H,,NOS=527.64)
P-6-1 m/z=516.14(C3;H,,N,S=516.62) P-6-2 m/z=615.18(C,;;H,sN;S=615.75)
P-6-3 m/z=616.14(C4,H,.N,S=616.74) P-6-4 m/z=515.15(C3;H,:N:5=515.63)
P-6-5 m/z=642.19(C4,H,sN,S=642.78) P-6-6 m/z=592.17(C40H24sN:$=592.72)
P-6-7 m/z=515.15(C35H,:N35=515.63) P-6-8 m/z=489.13(C;3;H.sN3$=489.60)
P-6-9 m/z=595.12(C39H;1N55,=595.74) P-6-10 m/z=615.18(C,3H,sN35=615.75)
P-6-11 m/z=565.16(C35H,:;N;5=565.69) P-6-12 m/z=539.15(C3;H,:N35=539.66)
P-6-13 m/z=756.23(Cs3H3:N,$=756.93) P-6-14 m/z=589.16(C,;H>:N3$=589.72)
P-6-15 m/z=545.10(C35H1oN;5,=545.68) P-6-16 m/z=513.15(C35H15N:0,=513.56)
P-6-17 m/z=828.31(Cs2H40N20=829.02) P-6-18 m/z=638.21(C45H2sN,0=638.73)
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(2571 P-6-19 m/z=688.23(C4sH2sN,0=688.79) P-6-20 m/z=639.21(C41H25Ns0=639.72)
P-7-1 m/z=642.19(C44H26N,:5=642.78) P-7-2 m/z=565.16(C3H,3N3:5=565.69)
P-7-3 m/z=544.18(C3;H:sDsN:5=544.69) P-7-4 m/z=553.16(C33H,3N3:5=553.68)
P-7-5 m/z=645.13(C,43H,3N:5,=645.80) P-7-6 m/z=615.18(C43;H25N35=675.75)
P-7-7 m/z=589.16(C,;;H,:N:5=589.72) P-7-8 m/z=706.22(C4sH30N,5=706.87)
P-7-9 m/z=589.16(C4;H,;N3:S=589.72) P-7-10 m/z=645.13(C43H,3;N35,=645.80)

P-7-11 m/z=629.16(C,;H,;N;05=629.74) P-7-12 m/z=628.20(C4sH,sN,S=628.79)

P-7-13 m/z=704.20(C,5H,3N,S=704.85) P-7-14 m/z=705.20(C,sH2;Ns5=705.84)

P-7-15 m/z=705.20(C43H,;NsS=705.84) P-7-16 m/z=519.16(C;3,H,;NO=519.60)

P-7-17 m/z=560.19(C;3,H,;NO=560.60) P-7-18 m/z=496.16(C;3sH,0N,0=496.57)

P-7-19 m/z=523.17(C;3;H,,;N;0=523.60) P-7-20 m/z=550.18(C;3sH,,N,0=550.62)

P-8-1 m/z=566.16(C;3H,,N,S=566.68) P-8-2 m/z=564.17(C4H,4N,S=564.71)
P-8-3 m/z=568.16(C3¢H,oN:S=568.66) P-8-4 m/z=565.16(C3,H,;N3;S=565.69)
P-8-5 m/z=642.19(C;;,H,¢N,S=642.78) P-8-6 m/z=642.19(C4;,H,sN,S=642.78)
P-8-7 m/z=565.16(C35H,;N;5S=565.69) P-8-8 m/z=539.15(C3;H,;N;5=539.66)
P-8-9 m/z=645.13(C,3H,:N15,=645.80) P-8-10 m/z=665.19(C;;H,7;N:5=665.81)

P-8-11 m/z=579.14(C;3sH,;N305=579.68) P-8-12 m/z=694.24(CscH3.N,5=694.90)

P-8-13 m/z=704.20(C4oH,sN,S=704.85) P-8-14 m/z=705.20(C;3H,;NsS=705.84)

P-8-15 m/z=705.20(C;3H,;Ns5S=705.84) P-8-16 m/z=521.18(C;3sH,;NO=521.62)

P-8-17 m/z=547.19(C,;H,sNO=547.66) P-8-18 m/z=572.19(C4,H,sN,0=572.67)
P-8-19 m/z=495.16(C;;H,,NO=495.58) P-8-20 m/z=577.15(C4;H,:NOS=577.70)
P-9-1 m/z=516.14(C3;H,0N,$=516.62) P-9-2 m/z=515.15(C3sH,;N3S=515.63)
P-9-3 m/z=518.13(C3,H;sN:5=518.60) P-9-4 m/z=515.15(C3sH,,;N35=515.63)
P-9-5 m/z=692.20(C;3H,sN,5=692.84) P-9-6 m/z=565.16(C3H,3:N35=565.69)
P-9-7 m/z=539.15(C3;H,:N35=539.66) P-9-8 m/z=656.20(C;sH,3sN,5S=656.81)
P-9-9 m/z=621.13(C,4;H,3N15,=621.78) P-9-10 m/z=595.12(C39H;,1N35,=595.74)

P-9-11 m/z=621.13(C,4;H,3N35,=621.78) P-9-12 m/z=628.20(C;sH,3sN,5=628.79)

P-9-13 m/z=654.19(C;sH,sN,5=654.79) P-9-14 m/z=655.18(C4;H,5N:s5=655.78)

P-9-15 m/z=655.18(C4;H,5N:s5=655.78) P-9-16 m/z=471.16(C3;H,:NO=471.56)

P-9-17 m/z=498.17(C33H,.N,0=498.59) P-9-18 m/z=522.17(C3sH,.N,0=522.61)
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P-9-19 m/z=447.14(C;:H1;N;0=447.50) P-9-20 m/z=527.13(C3;H.:NOS=527.64)

P-10-1 m/z=516.14(C3,H20N2:5=516.62) P-10-2 m/z=515.15(C35H21N35=515.63)

P-10-3 m/z=518.13(C3,H1sNsS=518.60) P-10-4 m/z=515.15(C35H21N35=515.63)

P-10-5 m/z=592.17(C40H24N25=592.72) P-10-6 m/z=592.17(C40H24N25=592.72)

P-10-7 m/z=>515.15(C;3sH,:N35=515.63) P-10-8 m/z=489.13(C;3H10N:5=489.60)

P-10-9 m/z=595.12(C3H,;N3S=595.74) P-10-10 m/z=615.18(C43H,5N35=615.75)

P-10-11 m/z=565.16(C3oH,3;N3S=565.69) P-10-12 m/z=539.15(C3,H,;N3;S=539.66)

P-10-13 m/z=656.20(C,sH»3N,5=656.81) P-10-14 m/z=539.15(C;;H,1N3:5=539.66)

P-10-15 m/z=545.10(C;35H;5N3S,=545.68) P-10-16 m/z=522.17(C;3sH,,N,0=522.61)

P-10-17 m/z=421.15(C;3;H;,NO=421.50) P-10-18 m/z=471.16(C;35H,;NO=471.56)

P-10-19 m/z=495.16(C;;H,;NO=495.58) P-10-20 m/z=495.16(C;;H,;NO=495.58)

#7187 el Az 7}

(Ao 1] =7 B G2 A2

A, 52 7)1 9e] AR ITOF(EF) 910 S0 4FFAZ 224 N
-(naphthalen-2-y1)-N*N*-bis(4-(naphthalen-2-yl(phenyl)amino)phenyl)-N'-phenylbenz
ene-1,4-diamine 2-TNATA R ¢F7]|§h) W& X & 5238} o] 60 nm T =
AT o]0l A, o] v Aol BT 55 B A
4,4-bis[N-(1-naphthyl)-N-phenylamino]biphenyl (¢] &} -NPBE 2} 7] $H)< 60 nm
oz ABERAe] 4EFEES AR AT FEF Aol TAERA
B804 (D2 EAH = 7] ¥ o] SR P11 Abg sl e,
E=YHE 2 A= (piq).Ir(acac) [Bis(1-phenylisoquinoline)iridium(IN)acetylacetonate] <-
95:5 TR =0 B 7] AE5ET 910 30nm FA O] HF TS
THEA AT AA TR
((1,1'-biphenyl)-4-olato)bis(2-methyl-8-quinolinolato)aluminum (©] 3} BAlq=
$713hE 10nm FA R AFFHstaL, AAFEF o=
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AN R EAE AzE AT
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seE Voltage | Current Density | Brightness Efficiency | Lifetime CIE
(\"2) (mA/cm?) (cd/m?) (cd/A) T(95) < y)
H| 11 04 (1) shetE (A) 6.2 347 2500.0 7.2 69.1 (0.66, 0.32)
H| .0 (2) stgrE (B) 5.7 325 2500.0 7.7 73.1 (0.67, 0.32)
H| 2 04| (3) sherE Q) 5.5 30.1 2500.0 8.3 90.8 (0.66, 0.32)
H| 1l 0f| (4) sietE (D) 53 275 2500.0 9.1 96.4 (0.66, 0.35)
H| 1 04| (5) sletE (B) 5.1 26.3 2500.0 9.5 98.1 (0.66, 0.35)
HAl0(1) sigtE(P-1-1) 4.6 17.8 2500.0 14.0 1125 (0.65, 0.35)
A A0(2) siEHE(P-1-8) 4.5 17.9 2500.0 14.0 1125 (0.65, 0.35)
A Al 0f(3) sleHE(P-1-14) 4.6 18.5 2500.0 13.5 110.7 (0.66, 0.35)
AAl0(4) sl E(P-1-15) 4.6 19.3 2500.0 13.0 118.3 (0.66, 0.35)
A A|0(5) sleHE(P-1-18) 4.8 17.2 2500.0 14.5 1185 (0.66, 0.35)
A Al of(6) stEHE(P-2-1) 4.4 15.4 2500.0 16.2 121.3 (0.66, 0.35)
A Al 0f|(7) slEHE(P-2-8) 4.4 16.4 2500.0 15.3 127.1 (0.66, 0.35)
A A|01(8) slEE(P-2-14) 4.5 16.3 2500.0 15.3 121.0 (0.66, 0.35)
A Al0(9) sleHE(P-2-15) 4.4 16.1 2500.0 15.6 120.1 (0.66, 0.35)
A Ajol (10) sletE(P-2-18) 4.4 15.4 2500.0 16.3 120.3 (0.66, 0.35)
Al A0l (11) stEHE((P-3-1) 4.6 18.6 2500.0 13.5 1124 (0.66, 0.35)
A1 A]0(12) sheHE(P-3-8) 4.5 20.0 2500.0 12,5 110.8 (0.66, 0.35)
AlA]0|(13) slEtE(P-3-14) 4.6 20.3 2500.0 12.3 113.4 (0.66, 0.35)
A Aol (14) slet&E(P-3-15) 4.7 18.1 2500.0 13.8 116.6 (0.66, 0.35)
A A]0]|(15) Stk (P-3-18) 4.7 18.9 2500.0 13.2 1125 (0.66, 0.35)
Al A0 (16) shetE(P-4-1) 45 15.0 2500.0 16.6 127.3 (0.66, 0.35)
AA0(17) shetE(P-4-8) 4.4 15.3 2500.0 16.3 122.1 (0.66, 0.35)
Al A0l (18) slEE(P-4-14) 4.3 15.3 2500.0 16.3 126.8 (0.66, 0.35)
A1 41041 (19) SehE(P-4-15) 4.4 16.2 2500.0 15.4 126.5 (0.66, 0.35)
Al A0 (20) shetE(P-4-18) 45 15.8 2500.0 15.9 128.6 (0.66, 0.35)
A Ajol(21) shet&E(P-5-1) 4.8 18.3 2500.0 13.7 115.2 (0.66, 0.35)
A A0]1(22) SherE(P-5-8) 4.6 18.8 2500.0 13.3 119.5 (0.66, 0.35)
A Al0]1(23) slet=(P-5-14) 4.7 18.1 2500.0 13.8 114.6 (0.66, 0.35)
A Aol (24) sletE(P-5-15) 4.6 17.1 2500.0 14.7 118.3 (0.66, 0.35)
Al A 0]l (25) slEHE(P-5-18) 4.5 20.4 2500.0 12.2 112.6 (0.66, 0.35)
A1 A 0]l (26) shetE(P-6-1) 4.7 17.2 2500.0 14.5 119.0 (0.66, 0.35)
Al A]0|(27) shetE(P-6-8) 4.6 17.0 2500.0 14.7 118.2 (0.66, 0.35)
A A0l (28) slEHE(P-6-14) 4.8 19.6 2500.0 12.8 111.7 (0.66, 0.35)
A A 0]1(29) SehE(P-6-15) 4.5 18.8 2500.0 13.3 119.2 (0.66, 0.35)
4 A|0]1(30) set=(P-6-18) 4.5 18.3 2500.0 13.6 115.9 (0.66, 0.35)
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[273]

[275]

[276]

43
MAlGEY | sEEE-7-D 4.4 15.9 2500.0 15.8 1228 | (0.66, 0.35)
MAIG(B2) | #EEEP-7-9) 4.3 14.9 2500.0 16.8 1238 | (0.66, 0.35)
MAI0I(33) | BEE(P-7-14) 4.4 15.6 2500.0 16.1 127.5 | (0.66, 0.35)
AMo(34 | HEE(P-7-15) 45 15.6 2500.0 16.1 1280 | (0.66, 0.35)
MAl0|(35) | #ErE(P-7-18) 4.4 15.7 2500.0 15.9 1205 | (0.66, 0.35)
HAl0|(36) | sHEEEP-8-1) 4.4 16.1 2500.0 155 1205 | (0.66, 0.35)
MAO|37) | sHEEEP-8-9) 4.4 14.9 2500.0 16.8 121.9 | (0.66, 0.35)
MAlo|(38) | HEHE(P-8-14) 43 15.6 2500.0 16.1 121.7 | (0.66, 0.35)
MAlof(39) | #HEHE(P-8-15) 4.4 15.8 2500.0 15.8 1205 | (0.66, 0.35)
MAjojd0) | zHEE(P-8-18) 4.4 14.8 2500.0 16.9 1200 | (0.66, 0.35)
MAlol(4Y | sEEE-9-1 4.6 20.2 2500.0 12.4 1195 | (0.66, 0.35)
MAlol(42) | sEEEP-9-9) 47 19.0 2500.0 13.2 1185 | (0.66, 0.35)
MAl0[(43) | FEEP-9-14) 47 18,5 2500.0 135 116.6 | (0.66, 0.35)
MAlo44) | #EEP-9-15) 46 17.3 2500.0 14.5 119.2 | (0.66, 0.35)
MAlo|45) | #ErEP-9-18) 47 17.1 2500.0 14.6 115.4 | (0.66, 0.35)
MAl0l(46) | #EE(P-10-1) 4.6 175 2500.0 14.3 119.6 | (0.66, 0.35)
MAl047) | #EE(P-10-8) 47 18.4 2500.0 13.6 1128 | (0.66, 0.35)
MAjo]48) | 3EE(P-10-14) 48 19.1 2500.0 13.1 113.9 | (0.66, 0.35)
MAjoj49) | 3t (P-10-15) 45 18.0 2500.0 13.9 115.1 | (0.66, 0.35)
HAl0](50) | et (P-10-18) 47 16.9 2500.0 14.8 117.6 | (0.66, 0.35)
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