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[94] kg o] I T E SO A, B g2 g ] 81 12 A
F7 A7 2E EeelhE v AEE ol A &), A HAEY Pé} A& -E sk
Ao H-E E3 k= AAG A E A5 gt
[95] ol o] M= ¥ g ol hE 3}okA] 12 FA| Y= 3 EE] Ao 3
F71 A7 o] Az ol #eto] A& Fof 744 o= A st R, 2
g o] gt o] Ao &2 A ¥ = A& ot
[96] %I:k] cq|
[97] Vool wp2 38hA] 12 F A ¥ 3= 832 (Final product)> 317] w34 1
E=dke-2] 29} 7o) Sub 1-A 3= Sub 1-BE Sub 29} WA A Al xE
AL olof A A& ofr}
[98] <RE32 1>
S p |
AIA/N_LL@XI)—U_CI + HN\ArZ m» —LL@:[XIB—U
Sub1-A Sub2 Final Product
[100] <Hb-g-2] 2>
[101] (T:d y ottt Ry
c(R1)—‘(\/[ I—L'—Cl + HN(Arz ﬁ» (Rh—@[ j@*L‘—N
18
|
,/ \r Ar5/N\Ar6
Sub1-B Sub 2 Final Product
[102] L Sub 1-A ¥ Sub 1-B¢] 2] 313 E 9 A 4
[103]  A7] ¥H-&2] 12] Sub 1-A 2 Sub 1-Boll :51= 3TE-& o}l o} 2 33t =d

4 glont, ofo] ¥ = 4 & ohth.
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[106] @ Q OO |
0O b O0eToT e

G TET L
b 169 Sub :I-70 b 1-11 Sub 1-72 )
o @ 0™
oeen, Y0 g o

Sub 1-73 Sub 1-74 Sub 1-76 Sub 1-76

0,000
O "0

Sub 1-77
[107] Sub 1-A & Sub 1-Bol| &3F+= /37| £3= 9] FD-MS(Field Desorption-Mass
Spectrometry) 4t-= 3}7] & 13} 2,
[108] [3 1]
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[109] see FD-MS stEe FD-MS
Sub 1-1 m/z=401.06 (C;;H,,CINOS=401.91) Sub 1-2 m/z=401.06 (C;;H;,CINOS=401.91)
Sub 1-3 m/z=501.10 (C3;H»,CINOS=502.03) Sub 1-4 | m/z=451.08 (CzH1:CINOS=451.97)
Sub1-5 | m/z=451.08 (Cy5H,;CINOS=451.97) | Sub 1-6 | m/z=401.06 (C,4H,;CINOS=401.91)
Sub 1-7 m/z=401.06 (C;4H.CINOS=401.91) Sub 1-8 m/z=401.06 (C;,H;,CINOS=401.91)
Sub 1-9 m/z=517.13 (C35H,4CINOS=518.07) | Sub 1-10 | m/z=401.06 (C;4H,;CINOS=401.91)
Sub 1-11 | m/z=491.07 (C3,HsCINO,S=491.99) | Sub 1-12 | m/z=507.05 (C30H1sCINOS;=508.05)
Sub 1-13 | m/z=491.07 (C30H1sCINO;5=491.99) | Sub 1-14 | m/z=491.07 (C3qH15CINC,5=491.99)
Sub 1-15 m/z=417.04 (C;;H1sCINS,=417.97) Sub 1-16 | m/z=385.09 (C;4H1sCINO,=385.85)
Sub 1-17 m/z=569.10 (C35H;,CINS,=570.17) Sub 1-18 | m/z=417.04 (C;;H15CINS,=417.97)
Sub 1-19 | myz=385.09 (C,H,sCINO,=385.85) | Sub 1-20 | my/z=385.09 (C,4H.cCINO,=385.85)
Sub 1-21 | m/z=417.04 (CoqH1CINS,=417.97) | Sub 1-22 | m/z=385.09 (C,4H;cCINO,=385.85)
Sub 1-23 m/z=523.03 (C3cH1sCINS:=524.11) Sub 1-24 | m/z=523.03 (C3H1:CINS;=524.11)
Sub 1-25 m/z=385.09 (C,,H,sCINO,=385.85) Sub 1-26 | m/z=491.07 (C30H1sCINQO,5=491.99})
Sub 1-27 m/z=417.04 (C33H1sCINS,;=417.97) Sub 1-28 | m/z=401.06 (C3HsCINOS=401.91)
Sub 1-29 | m/z=491.07 (C3,HgCINO,;S=491.99) | Sub 1-30 m/z=523.03 (C39H;5CINS;=524.11)
Sub 1-31 | m/z=507.05 (C;oH sCINOS,=508.05) | Sub 1-32 | m/z=385.09 (C4H.sCINO,=385.85)
Sub 1-33 | m/z=427.08 (C;6H13CINOS=427.95) | Sub 1-34 | m/z=477.10 (C50H;,CINOS=478.01)
Sub 1-35 m/z=477.10 (C30H2,CINOS=478.01) Sub 1-36 | m/z=527.11 (C3;H,.CINOS=528.07)
Sub 1-37 m/z=451.08 (CysH.sCINOS=451.97) Sub 1-38 | m/z=451.08 (CysH1,CINOS=451.97)
Sub 1-39 m/z=523.03 (C30H1sCINS;=524.11) Sub 1-40 | m/z=493.07 (C3H20CINS;=494.07)
Sub 1-41 | m/z=390.12 (C;;H,,D;CINO,;=390.88) | Sub 1-42 | m/z=451.08 (C;3H13CINOS=451.97)
Sub 1-43 m/z=527.11 (C34H;;CINOS=528.07) Sub 1-44 | m/z=527.11 (C3,H,,CINOS=528.07)
Sub 1-45 | m/z=557.07 (C34H;0CINOS,=558.11) | Sub 1-46 | m/z=587.17 (C4H,sCINO,=588.10)
Sub 1-47 | m/z=410.08 (C5;H15CIN;0,=410.86) | Sub 1-48 | m/z=513.12 (C3;H20CIN;0,=513.98)
Sub 1-49 m/z=632.11 (C4oH25CIN,S,=633.22) Sub 1-50 | m/z=401.06 (C4,HsCINOS=401.91)
Sub 1-51 | m/z=567.12 (C3sH::CIN:OS5=568.09) | Sub 1-52 | m/z=419.05 (C4H.sCIFNOS=419.90)
Sub 1-53 | m/z=507.05 (C;,HsCINOS,=508.05} | Sub 1-54 | m/z=475.10 (C5,H.sCINO;=475,93)
Sub 1-55 m/z=673.18 (C47H23CINO,;=674.20) Sub 1-56 | m/z=783.18 (Cs3H;34CINS;=784.43)
Sub 1-57 m/z=477.10 (C3oH,,CINOS=478.01) Sub 1-58 | m/z=401.06 (C;4,H;,CINOS=401.91)
Sub 1-59 | m/z=491.07 (C;pHsCINO;S=491.99) | Sub 1-60 | m/z=451.08 (C;sH,;CINOS=451.97)
Sub 1-61 | m/z=477.10 (CsoHCINOS=478.01) | Sub 1-62 | m/z=402.06 (C,5H;CIN,0S=402.90)
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[110] Sub 1-63 | m/z=617.16 (C4;H:sCINOS=618.19) | Sub 1-64 | m/z=583.08 (CssH;.CINOS,=584.15)
Sub 1-65 | m/z=584.11 (C36H,sCIN;S;=585.18) | Sub 1-66 | m/z=733.20 (C;sH5,CIN;0S=734.31)
Sub 1-67 | m/z=674.13 (C4;H,7CIN,05,=675.26) | Sub 1-68 | m/z=415.10 (C;5H1sCINO;=415.87)
Sub 1-69 | m/z=530.02 (C30H:sCINOS;=540.11) | Sub 1-70 | m/z=614.07 (CscH,3CIN,S;=615.22)
Sub 1-71 | m/z=561.15 (C3sH2CINO,=562.07) | Sub 1-72 | m/z=552.16 (CssH2sCIN,O,=553.06)
Sub 1-73 | m/z=625.18 (C43H2sCINO,=626.15) | Sub 1-74 | m/z=541.09 (C34H;CINO,S=542.05)
Sub 1-75 | m/z=580.16 (CsH15CIN,05=581.07) | Sub 1-76 | m/z=494.07 (C25H1sCIN,S,=495.06)
Sub 1-77 | m/z=618.15 (C4H2;CIN,05=619.18)
[111] 2371 ¥E&2] 19] Sub 1-A HE5= Sub 1-B= 37| Wk&-2] 3 = BHE-2] 4]
Mg el ofa) FAE 5 ot ofe) B u = AL ol
[112] <HF-g2] 3>
[113] (RD), ) (Rig . P da Pl N R ) (R
Br—2 '\ j[lj_u_q - w | o \N—Lz-©: ]@—U—m
e M Toluene A '4/ X
Sub 14 Sub 1-A
[114]  <¥H3-2] 4>
[115] (Rz)d Y
c(R‘)—(:[ I i —a ArS Pda{dba). / EBul: c(Rh—@ix L'—c
' HN<Ar5 Toluene v ||.3
. e SN
Sub 1-I Sub 1-B
[116] Sub 1-19] 3t4] 4]
[117] <H ‘il 2l s S ALl
@[OH .:,2”:@/ osm e ©: :©/ T o ar©:-:-]©
Sub 1-a-1 Sub 1--1
[118] 0 reasrss OO0
/@SID/CI N HN NaOt-Bu N o
Br o) @ Toluene @
Sub 1-1-1 Sub 1-1
[119] (1) Sub 1-a-12] 34
[120] A A 715 3hell A 2,4-dichloro-1-nitrobenzene (15.80g, 82.29mmol),

2-sulfanylphenol (12.46g, 98.75 mmol), K,CO;(28.43g, 205.73mmol) 9] -3
, 60°Co A 3A] 7F =oF W
ol &l o} A ]EQ} _L§}P»1 NaCl =gl o & 2=
= Mgso4;c1 Az

DMSO 320mL-&
A} o o g Al 2131 6

H7beha

}J— ojT

= QA Y 3

==l

ukatgieh whg o] Shr W
) 35
FEe duta gyow

o] 3 A AAse] Sub 1-a-1S 13.52¢ (78 70%) L AT}
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[121]  (2) Sub 1-I-19] 34

[122] Sub 1-a-1 (13.52g, 57.61mmol)S DMF 250mLel] &3] A| 71 &N of], NBS(10.77g,
60.49mmol)E DMFol =<1 &-1-& port10nw1seﬁi 2, 60°Col A 5A17F 71
WP%PE} Hh&-o] bR JL 02 2% F B2 A Fsle] o ol EH o] E

Zoto] F5ET w5t A E S ES A A A o® Py &

111737g 3le] Sub 1-1-1-2 12.10g (55: 67%) LA

[123]  (3) Sub 1-1¢] A

[124]  Sub 1-I-1 (12.10g, 38.59mmol)S 5 vl ek Z 2} 2 o) A toluene 200mLE 591
-9, diphenylamine (6.53g, 38.59mmol), Pd,(dba); (1.06g, 1.16mmol), P(z-Bu);
(50wt% Sol.) (1.56mL, 3.86mmol), NaOsBu (11.12g, 115. 76rnrnol)g A 7Fstar
65°Col Al wHEESI T HEg-o] kR ¥ CH,CLe} 22 FE58 & F715 S
MgSO,= 71x3stal 553tk s5ato] A H &S dezibd o=
] A Agste] A E Sub 1-15 11.48g (78 74%) L AT

[125] Sub 1-6 3H4] o

[126] @(SH + y cl koo,
OH o DMSO0, " DVSO, 60°C MF @[
2

Sub 1-a-6 Sub 1-1-6

Cl
s X Q) e Q) GO0
Br/©:oj© " E\‘j Toluene é ©
Sub 1-1-6 Sub 1-6
[127] (1) Sub 1-a-6%] 34
[128] A A 715 3hell A 1,2-dichloro-3-nitrobenzene (10.00g, 52.08mmol),
2-sulfanylphenol (7.89g, 62.50mmol), K,CO; (18.0g, 130.21mmol)2] &3}l
DMSO 200mLE& 3 7}8}ka1, 60°Coll A 3417k &-oF adkalgict, vkg-o] ¢ha =
A0 ® A3l 3 o HolAH o] E&F X3} NaCl 8 | 0= F=3ht), 3
47124 MeSO, 2 %81 533 5 A9 a2 delgla 2o
o] 3 A AAse] Sub 1-a-62 6.48g (58 53%) A AT
[129]  (2) Sub 1-1-62] 34
[130] Sub 1-a-6 (6.40g, 27.61mmol)-= DMF 130mLel| -2} A| 7] 21, NBS(5.16g,
28.99mmol)E DMF¢] = ¢] portionwise $+ -, 60°Coll A 5A1{F 7+ il Hbsio)
Hhgo] kR F2 o A%l F B A F 5] o HolAH o] ER 5351
S5 5 T ALY stEES Ayt Ay o ® Bl 3 AEA s Sub
1-1-62 6.15g (75: 71%) L T}
[131] (3) Sub 1-6

e g,

3t
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[132]

[133]
[134]

[135]
[136]

[137]
[138]

[139]
[140]

[141]
[142]

Sub 1-1-6 (6.15g, 19.6 lmmol)< &= vt e} 2~ = o A Toluene 150mLE 3¢l
-9, diphenylamine (3.32g, 19.61mmol), Pd,(dba); (0.54g, 0.59mmol), P(z-Bu);
(50wt% Sol.) (0.79mL, 1.96mmol), NaOr-Bu (5.65g, 58.83mmol)S & 7} &L
65°Coll A L EketS T §h-g-o] ¢k ¥ W CH,CLOF = = %3t ? 715
MgSO, = 71&stal 555 & A E s3t=S Ae7ha 2d e =
ANAR ] WAL Sub 1-62 4.97g (538 63%) A AT

Sub 1-9 34 o

Cl
PR 0 ' Pds{daly P(t8u)g @C,I;
' Naot Bu
F DMF S Toluene ©’ O.
Br Br

Sub 1-11-9 Sub 2-14 Sub1-9

Hm
o

(1) Sub 1-11-9 34

A4 715 3ol A 2-sulfanylphenol (12.50g, 99.07mmol), 2-sulfanylphenol (12.46g,
98.75 mmol), 1-bromo-5-chloro-2,3-difluorobenzene (22.53g, 99.07mmol), NaH
(0.12g, 4.95mmol), DMF 230mLE -Z3}3} 4L 100°Co| A 12A] g} & <F adkaRgl o,
ghgol R o oA Ho| ES 27 353 5, 77158 MgSO.=
Az 58kl A9 3= A dd o= AAske] Sub 1-195
15.84g (578:51%) L AT

(2) Sub 1-9 34

Sub 1-11-9 (15.8¢, 50.38mmol) & &> vt&} &2} 2= =10 A Toluene 250mLE 5 <]
2|, Sub 2-14 (14.38g, 50.38mmol), Pd,(dba); (1.38g, 1.51mmol), P(t-Bu); (50wt%
Sol.) (2.04mL, 5.04mmol), NaO#-Bu (14.53g, 151.15mmol)2 % 7} 5} 2l 65°Cel A
W R T Hhg-o] SR B CHCLo 2 2 58 F #7152 MgSO.=2
Az 55 F AN 332 delghd DPoR el F AL Q]
A& Sub 1-95 17.23g (F75: 66%) D STt

Sub 1-25 34 4]

cl Br O Pdy(dha)y / P(t-Bulg
NaH @0 HN NaOt Bu
e +
Br F DMF o Toluene @:0
F cl

Sub 1-11-25 Sub1 25

(1) Sub 1-11-25 §+4

A A 715 3hell A 1,2-Benzenediol (13.34g, 121.15mmol),
1-bromo-4-chloro-2,3-difluorobenzene (27.55g, 121.15mmol), NaH (0.15 g,
6.06mmol), DMF 240mL%E —Ei?ﬂoh 100°Col A 12A] 7+ &<t adbsl gl T}, HE-g-o]
2 A o oAl E) 1E9‘r R 35, 77155 MgSO,E 1 x3t

FEsto] A 3}3HE £ silicagel column &2 A A 3] Sub 1-11-255 18.74¢
(51 52%) Y3t
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[143]
[144]

[145]
[146]

[147]

[148]

[149]

[150]
[151]

[152]
[153]

(2) Sub 1-25 A

Sub 1-1-25 (18.74g, 62.99mmol)< = B = Z2}22 7 9] Toluene 300mLE 591
-9, Diphenylamine (10.66g, 62.99mmol), Pd,(dba); (1.73g, 1.89mmol), P(z-Bu);
(50wt% Sol.) (2.55mL, 6.30mmol), NaOt-Bu (18.16g, 188.96mmol)= % 718} 11
65°Col A wHb&EI T Hh-g-o] 9b 5 ¥ CH.CLY &2 F53 & {7 &
MgSO,2 Z1xstal 555 F AL E S Ae7td 2o 8 &
AR skl WA E Sub 1-255 19.20g (578 79%) A S th.

Sub 1-40 $H4] o

ol Cl
NBS S Br Pd(PPh;); O NBS O
@ — @j@/ + CI—@—B(OH); —_— S e $
S DMF S K,C0;, THF O DMF /@ O
s B s

Sub1-a-40 Sub 1-1-40

KeN
=

Toluene

P %O L @éﬁs

Sub 1-1-40 Sub 1-40

(1) Sub 1-a-402] 34

Aol et E Al (11.0g, 50.85mmol)S DMF 200mLoll &3l A 7] 31, NBS(9.96g,
55.94mmol)E DMF9l| ] portionwise 3t 3, 60°Coll A 5A| {F 7FE alwkghry,
Hhgo] SR EH JL 02 A% F =2 A ste] o dolME o] ER FE 35}
sEeo AR SEES AevbA 2 o8 e 5 A
2-bromothianthrene-g- 10.51g (58 70%) A A T}

o] %, A A 7|+ dloll 4] 2-bromothianthrene (10.51g, 35.60mmol)®]]
4-Chlorophenylboronic acid (5.57g, 35.60mmol)-2 % 7} 3+ & THF 120mLel <1t}
o] % A}7] gHoll Pd(PPhs), (2.26g, 1.78mmol)¥} K,CO; (14.76g, 106.8 1 mmol) =
A7beE 2 24X F FRF FFAIZATE §Ego] SR EHY A0 = A3 3 CH.CLS
572 FE53l0] §715S MgSO,& A x3t) 553 3 A 35S
A Ao g Fe F A AA sl A= Sub 1-a-40S 8.73g (78 75%)
A3tk

(2) Sub 1-1-40¢] 34

Sub 1-a-40 (8.73, 26.71mmol)-& DMF 150mLel| -2} A| 7] 3, NBS (4.99¢,
28.04mmol)E DMF¢] = ¢] portionwise $+ -, 60°Coll A 5A1{F 7+ aiHbsio)
Hhgo] SR EH JL 02 A% F =2 A ste] o dolME o] ER FE 35}
Tt A S ES Ao d 2Rl o2 F8 F A A A o] Sub 1-1-40&
6.72g (581 62%) DAt}

(3) Sub 1-409] 34

Sub 1-1-40 (6.72 g, 16.56mmol)= = B = 22} 22719 A Toluene 150mLE
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[154]
[155]

[156]
[157]

[158]
[159]

[160]
[161]

=1 ¥ diphenylamine (2.80g, 16.56mmol), Pd,(dba); (0.45g, 0.50mmol), P(t-Bu);
(50wt% Sol.) (0.67mL, 1.66mmol), NaOr-Bu (4.77g, 49. 69mm01)% A 7bska
65°Coll A syt o}oﬂﬂ} 3ol ¢ HW CHCLE B8 753 5 75
MgSO,& A3t 553 F AL std=S eyl Z2d o2 ¥
A A sFe] A % Sub 1-405 4.75g (578 58%) A At

Sub 1-452] 314 4]

|
Pd,(dbals / Pit-Buly
= Oy ‘3. sy OO,
—_—

o

A @F"
Sub 1-1-45 Sub 2-6 Suh 1-45

(1) Sub 1-1-45¢] A

A A 715 3hell A 2,3-Naphthalenedithiol (9.65g, 50.18mmol),
I-bromo-5-chloro-2,3-difluorobenzene (11.41g, 50.18mmol), NaH (0.06g, 2.51mmol),
DMF 120mLE £3%3}Fa1 100°Col A 1241 3F 5 9F wHksel v, dk-g-o] &he i
ool E | EQ} E& FE8 T, /§7]5S MgSO.E 71Z3t}, 558k
A E 31 ES A7 Zed 0 2 A A5 Sub 1-11-455 11.05g (578 58%)
A3tk

(2) Sub 1-452] 34

Sub 1-11-45 (11.05g, 29.10mmol)< 5 v &2} 2~ =1 9] A Toluene 200mL =
=91 29, Sub 2-6 (7.55g, 29.10mmol), Pd,(dba); (0.80g, 0.87mmol), P(-Bu),
(50wt% Sol.) (1.18mL, 2.91mmol), NaO#Bu (8.39¢g, 87.30mmol)-& 7 7}5} a1
65°Coll A L EketS T §h-g-o] ¢k ¥ W CH,CLOF = = %3t ? 715
MgSO,& A Zatil 558 & A H & Aesba Asl o
AAgske] A E Sub 1-455 11.37g (58 70%) Dt

2.Sub 29 dA| 3132 2 34 o

7] JbE 2 19] Sub 29 &3l e ol e oF 22 3Rt d
oo A= AL ot}

o MIO

gl

Hm

o

L,

i
xS
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Sub 2-26

oY,
J

N

o

&

Sub 2-2
<
Sub 2-7

"0

Sub 2-12

=

-

2.
SNg!
e

OO

Sub 2-17

5?

Sub 2-22

®)

Sub 2-27

Sub 2-8
s
@
W
Sub 2-13
.

)

Sub 2-18

PCT/KR2019/016421

1S 288

Sub 24 Sub 25

e
GO

0

Sub 2-9 Sub 210

Q

%0

Sub 2-20

A
SO

s

oY
) ®
HN@ HN@
Sub 2-24 Sub 2-25

0 HN D
D D

®
HNO o Db

Sub 2-30
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[163] OO
3
QO

Sub 2-31

o
%-N‘

Sub 2-36

-

e
QJ

Sub 2-41

HN

0

Sub 2-46

OMe

HN

Sub 2-51

[164] Sub 29l £-3}= A7) 33E-9] FD-MS k< s17] 3 29 2o,

[165] [3E 2]

e

CN

Sub 2-32

HN©
Sub 2-37
HN

Sub 247

g¥

O

Sub 2-52

¢

pese
<

Sub 2-53

¢
NSu
v,

Sub 2-34

&
$N\g
HN
OO

Sub 2-39

e
i
30

Sub 2-44

HN

n
g'

Sub 2-49

®
YooY,

0
©/NH

Sub 2-54

PCT/KR2019/016421

C

Sub 2-35

(3
HN O

O

Sub 2-40

Fo

HN N
Sub 2-45

e
SAe

Sub 2-50



26

WO 2020/138732 PCT/KR2019/016421

[166]

[167]

[168]
[169]

[170]

srErE FD-MS LS FD-MS

Sub 2-1 m/z=169.09 (C;,H:;N=169.23) Sub 2-2 | m/z=275.08 (C,sH,sNS=275.37)

Sub 2-3 | m/z=275.08 (C13H;3NS=275.37) | Sub 2-4 | m/z=275.08 (C,5H,3NS=275.37)

Sub 2-5 | m/z=275.08 (C15sH:3NS=275.37) | Sub 2-6 | m/z=259.10 (C;sH;3N0O=259.31)

Sub 2-7 | m/z=259.10 (C,gH,3NO=259.31) | Sub 2-8 | m/z=259.10 (C;3H;3NO=259.31)

Sub 2-9 | m/z=309.12 (C,H;5sNO=309.37) | Sub 2-10 | m/z=409.18 (C;;H>3N=409.53)

Sub 2-11 | m/z=219.10 (C36H13N=219.29) | Sub 2-12 | m/z=219.10 (C,cH1sN=219.29)

Sub 2-13 | m/z=334.15 (C;4H;sN.=334.42) | Sub 2-14 | m/z=285.15 (C;;H;sN=285.39)

Sub 2-15 | m/z=334.15 (CxH1sN»=334.42) | Sub 2-16 | m/z=321.15 (C,4H1sN=321.42)

Sub 2-17 | m/z=407.17 (C3;H,;N=407.52) | Sub 2-18 | m/z=285.15 (C;;H;sN=285.39)

Sub 2-19 | m/z=407.17 (C3;H,:N=407.52) | Sub 2-20 | m/z=285.15 (C,;HsN=285.39)

Sub 2-21 | m/z=411.17 (C9H,;N3=411.51) | Sub 2-22 | m/z=335.17 (C,5H,;N=335.45)

Sub 2-23 | m/z=384.16 (C2sHN>=384.48) | Sub 2-24 | m/z=325.09 (C2:H:sNS=325.43)

Sub 2-25 | m/z=325.09 (C;;H15N5=325.43) | Sub 2-26 | m/z=195.10 (C,4H:5N=195.27)

Sub 2-27 | m/z=309.12 (C5,H15sNO=309.37) | Sub 2-28 | m/z=309.12 (C»,H:sNO=309.37)

Sub 2-29 | m/z=309.12 (C;;,H1sNO=309.37) | Sub 2-30 | m/z=174.12 (C,,HsDsN=174.26)

Sub 2-31 | m/z=325.09 (C,2H;5NS=325.43) | Sub 2-32 | m/z=194.08 (C;3H;yN,=194.24)

Sub 2-33 | m/z=297.13 (C0H1sN:=297.36) | Sub 2-34 | m/z=384.16 (C,3H,N,=384.48)

Sub 2-35 | m/z=334.15 (C;;H;sN,=334.42) | Sub 2-36 | m/z=335.14 (C;;H;;N;=335.41)

Sub 2-37 | m/z=187.08 (C1,H10FN=187.22) | Sub 2-38 | m/z=359.13 (C;sH.;NO=359.43)

Sub 2-39 | m/z=407.17 (C3;H;;N=407.52) | Sub 2-40 | m/z=409.18 (C;;H,;N=409.53)

Sub 2-41 | m/z=245.12 (C13H1sN=245.33) | Sub 2-42 | m/z=381.06 (C,4H1sNS,=381.51)

Sub 2-43 | m/z=384.16 (C,5HN,=384.48) | Sub 2-44 | m/z=489.20 (C;;H,3N;=489.58)

Sub 2-45 | m/z=424.16 (C3HzN,0=424.50) | Sub 2-46 | m/z=391.14 (C,;H,;NS=391.53)

Sub 2-47 | m/z=170.08 (C;;H1cN2=170.22) | Sub 2-48 | m/z=335.17 (C;sH21N=335.45)

Sub 2-49 | m/z=269.12 (C;oH1sN=269.35) | Sub 2-50 | m/z=336.16 (C4sH20N>=336.44)

Sub 2-51 | m/z=199.10 (C;3H13NO=199.25) | Sub 2-52 | m/z=307.05 (C,sH13NS>=307.43)

Sub 2-53 | m/z=366.12 (C24H1sN,5=366.48) | Sub 2-54 | m/z=409.18 (C;,H,;N=409.53)
&71 ’Hh-g-2] 18] Sub 2:= 7] WhE-2) 59| Hbg-Ad 2ol of & A E = e,
olel] g4 ¥ = A o}t
]

<Hk-&2] 5>
AI'1
Pd;(dba); / P(t-Bu), /
Br—Ar, + Ar,—NH, > HN
NaOt-Bu / Toluene Ar,
Sub 2

Sub 2-2 $HAl o
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[172]

[173]
[174]

[175]

[176]
[177]
[178]

[179]
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S
Pdafdba); / P{t-Bu);
HN

NaOt-Bu
e -
Toluene

Sub 2-2

LU & 2F 2~ A ol 2-bromodibenzo[b, d]thiophene (32.50g, 123.50mmol),
Aniline (12.65g, 135.85mmol), Pd,(dba); (3.39g, 3.7 1lmmol), P(z-Bu); (50wt% Sol.)
(5.0mL, 12.35mmol), NaOr-Bu (35.61g, 370.51mmol), Toluene 700mLE- 3 7}3Far

80°Coll Al nukat Y ch, vh2o] 9% ¥ CH,CLSY B8 353 & 7|58

MgSO,= st 53 T 4A4d slges detd 2d o=

Hor

gl

4

A7 ske] A E Sub 2-25 26.53g (58 78%) LA

Sub 2-41 3+Al 9]

O

Pd,(dba)s / P(t-Bu);

NaOt-Bu O
) -

Toluene HN

Sub 2-41

Tt eE 2k 2~ A of] 4-bromo-1,1-biphenyl (25.70g, 110.25mmol), Aniline
(11.29g, 121.27mmol), Pd,(dba); (3.03g, 3.31mmol), P(+-Bu); (50wt% Sol.) (4.46mL,
11.02mmol), NaOt-Bu (31.78g, 330.75mmol), Toluene 500mLE 3 7}3}F a1 80°Col A
A EESFI T Hhg-o] b E W CH,CLo &5 F53 F #7153 MgSO,=
Azxstn 553 5 A S Agyha A5l o2 Je F A A4 st

A B Sub 2-418 22.45¢ (575 83%) LU

3. HF 33tE o A o

P-1 3FAl o

SHsney
Q

Sub 1-1

s~ )
5 )
Pdj,(dba), / P(tBu),

O NaOt-Bu
—_— S N
Toluene @ /@ j@/ @
HN@ <N] o
Sub 2-2

P-1

FtuterE g2~ A o) Sub 1-1 (7.50g, 18.66mmol)-S- % 31 Toluene 120mL=E =<1
2, Sub 2-2 (5.15g, 18.66mmol), Pd,(dba); (0.51g, 0.56mmol), P(t-Bu); (50wt% Sol.)
(0.76mL, 1.87mmol), NaOz-Bu (5.38g, 55.98mmol)< 3 7}l a1 110°Cel] A
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[180]
[181]

[182]

[183]
[184]

[185]

[186]
[187]

[188]

[189]

ol HESo] R EH CHCLY 2 3753 3 77158 MgSO,&
JAAH st =s Agyhd Ay o2 ¥u F 53 A sl

0B 2P e OO

o % T Gey

Sub 1-5 Sub 2-2 P-9
Sub 1-5 (5.83g, 12.90mmol)< Toluene 100mLol| ] 31, Sub 2-2 (3.56g,
12.90mmol), Pd,(dba); (0.35g, 0.39mmol), P(z-Bu); (50wt% Sol.) (0.52mL,
1.29mmol), NaOr-Bu (3.72g, 38.71mmol)& A 7}3 T A7) p-19] A3 &
R o 2 APAIAM A E P-9E 6.15g (551 69%) A3t

P-24 3FAl of

ooV ST %ﬂ
g T T

Toluene

Sub 1-14 Sub 2-1 P-24
Sub 1-14 (6.95g, 14.13mmol)2 Toluene 110mLell #5°] 3L, Sub 2-1 (2.39g,
14.13mmol), Pd,(dba); (0.39g, 0.42mmol), P(r-Bu); (50wt% Sol.) (0.57mL,
1.41mmol), NaOr-Bu (4.07g, 42.38mmol)S 7[5t 3, 47] P-19] A Ha} ¢
R o 2 A PAIAM AR P-245 7.06g (578 80%) A ATt

P-61 3FAl o

s, B e OB, O
@Lé - = Qé @

Toluene
HN

O

Sub 1-34 Sub 2-31 P-61
Sub 1-34 (5.70g, 11.92mmol)= Toluene 100mLol| ] 31, Sub 2-31 (3.88g,
11.92mmol), Pd,(dba); (0.33g, 0.36mmol), P(z-Bu); (50wt% Sol.) (0.48mL,
1.19mmol), NaOr-Bu (3.44¢g, 35.77mmol)S 7[5t 3, 27] P-19] A Ha} ¢
W o 2 A BIAAAM A E P-612 5.58¢ (78 61%) F ATt

P-82 $tAl o]
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[190] o O
AL

Pd,(dba)s / P(t-Bu); o
NaOt-Bu
_— 0

Toluene ©/N O
SHO

&

Sub 1-55 Sub 2-7 P-82
[191]  Sub 1-55 (8.25g, 12.24mmol)S Toluene 120mLol 5©] 3L, Sub 2-7 (3.17g,
12.24mmol), Pd,(dba); (0.34g, 0.37mmol), P(z-Bu); (50wt% Sol.) (0.50mL,
1.22mmol), NaOr-Bu (3.53g, 36.7lmmol)S 713k 3, A7) p-19] A0 1} &
W o 2 A BIAAAM A E P-825 8.34g (8 76%) ¥ AT
[192] P-96 314l o

[193] @
°'©;i]©§ + ‘b O f;@@;
g0 O

Sub 1-67 Sub 2-6

P-96

[194]  Sub 1-67 (7.63g, 11.30mmol)S Toluene 120mLol *5©] 3L, Sub 2-6 (2.93g,
11.30mmol), Pdy(dba); (0.31g, 0.34mmol), P(+-Bu), (50wt% Sol.) (0.46mL,
1.13mmol), NaO#-Bu (3.26g, 33.90mmol)& % 7} 3 7] p-19] A H 3 &

W 0 2 A AIA M YA E P96 8.02g (& 79%) At

[195] 71} 2-& A oo upe} A% & 4 9] 3131= P-1 WA P-104%] FD-MS
W Bl ® 33 g

[196]  [3F 3]
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[197] stae FD-MS o B FD-MS
P-1 | m/z=640.16 (C4:HzN,05,=640.82) | P-2 | m/z=640.16 (C4,H2sN,05,=640.82)
P-3 | m/z=640.16 (C;:H25N,0S5,=640.82) | P-4 | m/z=640.16 (C4;H2sN,0S,=640.82)
P-5 | m/z=624.19 (C42H2sN20,5=624.76) | P-6 | m/z=624.19 (Cs:H2sN20:5=624.76)
P-7 | m/z=724.22 (C50H3,N,0,5=724.88) | P-8 | m/z=674.20 (C4sH3oN,0,5=674.82)
P-9 | m/z=690.18 (C4H3N,0S,=690.88) | P-10 | m/z=690.18 (C45H5oN,0S,=690.88)
P-11 | m/z=774.27 (C:sH1:N,0S=774.98) | P-12 | m/z=699.23 (C;sH1:N3:05=699.87)
P-13 | m/z=640.16 (C.;H2sN:05,=640.82) | P-14 | m/z=640.16 (C4s:H2sN-0S,=640.82)
P-15 | m/z=640.16 (C,;;H2sN,0S,=640.82) | P-16 | m/z=756.23 (C5;H1sN,0S,=756.98)
P-17 | m/z=699.23 (C,sH3:N;0S=699.87) | P-18 | m/z=772.25 (CssH3sN,08=772.97)
P-19 | m/z=650.24 (C;sH3.N,0S=650.84) | P-20 | m/z=624.19 (C;;H2sN,0.5=624.76)
P-21 | m/z=624.19 (C4;H2sN.0,5=624.76) | P-22 | m/z=640.16 (C;;H25N,0S,=640.82)
P-23 | m/z=624.19 (C4,H2:N,0,5=624.76) | P-24 | m/z=624.19 (C1,H::N,0,S=624.76)
P-25 | m/z=656.14 (C;2H2sN,5:=656.88) | P-26 | m/z=656.14 (C4zH2sN;S:=656.88)
P-27 | m/z=656.14 (C;2H2sN,5:=656.88) | P-28 | m/z=821.20 (CssH3sN:5:=822.08)
P-20 | m/z=608.21 (C,zH::N,05=608.70) | P-30 | m/z=608.21 (C;;H.:N,05=608.70)
P-31 | m/z=848.30 (Ce1HiN:05=849.00) | P-32 | m/z=608.21 (C,:H;sN,05=608.70)
P-33 | m/z=792.23 (CssH3sN05,=793.02) | P-34 | m/z=656.14 (CazH2sN;S:=656.88)
P-35 | m/z=608.21 (C;:H25N,05=608.70) | P-36 | m/z=624.19 (C;;H»5N,0.5=624.76)
P-37 | m/z=656.14 (C4;H2sN,S:=656.88) | P-38 | m/z=656.14 (C.,H2sN,S:=656.88)
P-39 | m/z=640.16 (C4,H2sN,05,=640.82) | P-40 | m/z=640.16 (Cs;H2:N,0S,=640.82)
P-41 | m/z=608.21 (C;zH:sN.0:=608.70) | P-42 | m/z=608.21 (C;;H.sN,0:=608.70)
P-43 | m/z=654.20 (C4sH30N.0:5=654.78) | P-44 | m/z=624.19 (C;;H2:N,0.5=624.76)
P-45 | m/z=656.14 (C;sH2N,S;=656.88) | P-46 | m/z=656.14 (C.sH25N,S;=656.88)
P-47 | m/z=608.21 (C;;H2sN0:=608.70) | P-48 | m/z=624.19 (Cs:H:5N,0,5=624.76)
P-49 | m/z=788.23 (C5sH3sN,;5,=789.03) | P-50 | m/z=656.14 (C;;HsN,S;=656.88)
P-51 | m/z=640.16 (C,:H2sN,05,=640.82) | P-52 | m/z=624.19 (C;:H2:N,0.5=624.76)
P-53 | m/z=772.20 (C51H36N,5:=773.04) | P-54 | m/z=882.25 (Cs5H::N40S,=883.10)
P-55 | m/z=684.28 (C,oH3sN,0,=684.84) | P-56 | m/z=733.27 (C5,H5sN;0,=733.87)
P-57 | m/z=690.18 (C4sH3oN,05,=690.88) | P-58 | m/z=690.18 (CisH:oN,OS,=690.88)
P-59 | m/z=700.22 (C4sH3:N:0,5=700.86) | P-60 | m/z=674.20 (C4sH30N>0.S=674.82)
P-61 | m/z=766.21 (C5;Hz4N,05,=766.98) | P-62 | m/z=716.20 (C4sH::N,0S5,=716.92)

30
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[198]

[199]
[200]
[201]

[202]

[203]

P-63 m/z=766.21 (Cs,H34N,0S,=766.98) P-64 m/z=690.18(CseH30N,0S5,=690.88)

P-65 | m/z=674.20 (CagH3oN,0,5=674.82) | P-66 | m/z=796.17(C5,H3:N,05;=797.02)

P-67 m/z=716.20 (Cs3H32N,0S5,=716.92) P-68 | m/z=613.24(Cs>H»3;D:sN,05;=613.73)

P-69 | m/z=690.18 (C.gH3oN,0S5,=690.88) | P-70 | m/z=766.21 (C5,H34N,0S,=766.98)

P-71 m/z=766.21 (Cs,H34N,0S,=766.98) P-72 | m/z=796.17 (Cs;H3:N,05;=797.02)

P-73 | m/z=876.28 (Cs,H4oN,0,5=877.07) | P-74 | m/z=633.21 (C4sHo7N;0;=633.71)

P-75 m/z=752.22 (CsoH3:2N,0,5=752.89) P-76 m/z=871.21 (CsgH37N3S5=872.14)

P-77 | m/z=699.23 (C4sH33N;05=699.87) | P-78 | m/z=790.24 (C5;H;,N,0,S=790.94)

P-79 | m/z=642.18 (Cs;H7FN;0,5=642.75) | P-80 | m/z=830.21 (Cs¢H34N.0,5,=831.02)

P-81 m/z=698.22 (C,3H;,N,0,=698.78) P-82 m/z=896.30 (C¢:H.oN,0;=897.05)

P-83 | m/z=1022.28 (C;;H4sN,S:=1023.34) | P-84 | m/z=716.20 (C4sHs,N,05,=716.92)

P-85 | m/z=796.17 (C:,H3,N,05;=797.02) | P-86 m/z=749.25 (C:,H3;:N;05=749.93)

P-87 | m/z=944.29 (Cs3H4oN:0,5=945.11) | P-88 | m/z=789.24 (C5,H3;N;0,5=789.95)

P-89 | m/z=806.24 (CssH3sN,0S5,=807.04) | P-90 | m/z=716.20 (C4sH;,N,05,=716.92)

P-91 | m/z=641.16 (C4H;7N;0S5,=641.81) | P-92 | m/z=840.28 (C5sH.oN,0,;5=841.04)

P-93 | m/z=822.18 (Cs;H34N,05;=823.06) | P-94 m/z=823.21 (Cs4H37N35:;=824.09)

P-95 | m/z=956.32 (CeeH4sN4O,5=957.16) | P-96 | m/z=897.25 (CoH35N:0,5,=898.11)

P-97 | m/z=778.12 (C4sH30N,05,=779.02) | P-98 m/z=853.17 (Cs4H3:N35,=854.14)

P-99 m/z=784.27 (CssH3sN>03;=784.92) | P-100 | m/z=775.28 (Cs4H37N:03=775.91)

P-101 | m/z=780.19 (Cs,H3,N,0,5,=780.96) | P-103 | m/z=819.26 (Cs5H3/N;055=819.98)

P-102 | m/z=717.19 (C47H3;N505,=717.91) | P-104 | m/z=841.28 (CssH:sN;0,5=842.03)

v B e 0 ) B2 D

[AI o 114 A 571 A7 E R A% (TR 2 D)

el 71kl A H ITOS(F=) 39l
4,4' 4"-Tris[2-naphthyl(phenyl)amino]triphenylamine (©] 8}, 2-TNATAZ °F7]$h)&
60nm 77| 2 A FZ=2tsle] AFyFdE=S dAs & A7 A Tl = Ao
N,N'-bis(1-naphthalenyl)-N,N'-bis-phenyl-(1, 1'—bipheny1)—4 4'-diamine (©| 5}, NPB=
oF71 8% 60 A W BEA O] AERESE FARAG

olol A, 37l AerET Aol E H o 31%= P-18 20nm 2] 77| =

NE Aol WA LZ S BT F, 47 BB EE Ao
4,4'“N,N'-dicarbazole-biphenyl (¢| &}, CBPZ }7|gh& s ~E B2 2,
bis-(1-phenylisoquinolyl)iridium(Ill)acetylacetonate ( ©] &}, (piq).Ir(acac)= °F 7| &)-&
ERE BAR AMEEL95:5 S 2 2350 30 nm T = 215 A 5ol
Wgs& J Akl

oloj A, 7] WkgZF Zdl
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(1,1'-biphenyl-4-olato)bis(2-methyl-8-quinolinolato)aluminum ( ©] &}, BAlq=

°F713hE 10 nm F7 2 X FFA st A A 5& Pk, A7 A3 AAF
el tris-(8-hydroxyquinoline)aluminum (©] 8} "Alg;," 2 °F7]E) = 40 nm T 2
AeF2eto] AxrE5S AR

[204] ol %, 2 A3} dZe] FE52ILIFE 0.2 nm T2 F&35Fe] AAFY S5
A, olof A AlE 150 nm®] F7 &2 F3te] 55 AT o=
F 717 RS A 28 T

[205] [AA e 2] HA [AA 4 19] 77| A7 S 3 (T FEES)

[206] W xS B4R B ody o] 33E -1 g4l 8h7] 3 5ol 7 Al - v o
SHehE& ARG A& Al el Eharis Ao 139 Fde o R
F 71271 RS A 2L st T

[207] [Hlae 11 WA [H e 3]

[208] LFREFTEAZ P LY SFEP-1 o By vl s E 1 B
H a3} eh & 25 ARESF A& Al el etars= 7] Aol 13 sd3 g o=
F71 A7 GRS A e e

[209] <H| L3} = 1> <] 03} = 2>

b 9
sWoucns sasue

[211] Hodhg o] A Alof [ WA A A4 19, H]"qu] 12 B)nd 20) o8] Az
G771 A 7] 9k AR o)) sufolo] &~ A F A oS 7)a)
3 & 2] A %] (photoresearch)A| 2] PR-6502 fJ,_ xﬂ 7] ukz
2500cd/m27] &= 3] Lo A W AJo] A ~Afol| A Az E _rng =2 Au) 2 25 795
F9e H4gch 54 Avhs 3] ® 49 Lo,

[212] [ 4]
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[213] sqye | 75N HE e | B8 | oo CIE
)] (mA/em?) | (cd/m?) | (cd/A) X y
Hwoj (1) | HxgseE 6.6 26.0 2500.0 9.6 110.3 | 0.63 | 0.30
H o] (2) | vl nEtetsE 6.4 24.8 2500.0 10.1 | 109.7 | 0.63 | 0.32
AA0I(D) P-1 6.1 10.1 2500.0 22.8 | 165.7 | 0.63 | 0.30
21 A01(2) P-6 6.2 12.4 2500.0 223 167.1 | 0.64 | 0.33
A A(3) P-10 6.3 13.5 2500.0 219 159.8 | 0.62 | 0.33
2100 (4) P-13 5.9 9.2 2500.0 27.6 153.2 | 0.64 | 0.31
A A0l (5) P-16 6.0 9.7 2500.0 25.7 146.4 | 0.65 | 0.34
ALA|O]|(6) P-24 6.1 10.3 2500.0 23.5 140.8 | 0.64 | 0.31
& A0(7) P-25 5.9 9.3 2500.0 22.6 1649 | 0.61 | 0.33
A A|(8) P-28 6.1 10.6 2500.0 21.7 160.1 | 0.60 | 0.32
21 4| 0]1(9) P-31 6.3 13.1 2500.0 18.9 | 161.7 | 0.64 | 0.34
A1 A0 (10) P-33 6.2 12.1 2500.0 20.8 158.4 | 0.64 | 0.34
AA0(11) P-37 5.9 9.3 2500.0 26.3 143.7 | 0.63 | 0.32
AA|0(12) P-41 6.1 9.9 2500.0 24.6 148.6 | 0.60 | 0.35
AlA|0f(13) P-49 6.2 10.0 2500.0 20.5 | 157.8 | 0.61 ] 0.34
4 A6 (14) P-53 6.0 9.7 2500.0 25.1 145.1 | 0.62 | 0.33
AA o (15) P-55 6.0 10.2 2500.0 24.0 142.0 | 0.60 | 0.32
Al 0| (16) P-57 6.2 10.8 2500.0 21.4 159.5 | 0.63 | 0.34
AIA|0(17) P-66 6.3 13.0 2500.0 19.9 155.3 ] 0.61 | 0.32
A A|04(18) P-92 6.3 11.0 2500.0 23.1 138.9 | 0.63 | 0.33
A A|06(19) P-94 6.0 11.4 2500.0 21.1 158.9 | 0.60 | 0.34
[214] A7 4] AR & g ko], E g Y {U AT EFAAE ARE
W3R 2T A SR ALEste] AW R7 g E A #gE S, Bl sk gk 1
T A gE 28 ARE S Bl B} 77| A7 gAY e A she W
T Ag Patolye} W3 g &7 & A5 AL s d T Ak
[215] H 28} 3HE 137} 25 vl sl B, oho] Ml 22T} o] 221 (dibenzodioxin) ] 9] &
Al ol o} 7l “135-0] 247y A 3w vl a3} g-=E 1 2.t} dibenzodioxin 0] 2] &
HiAl s gl ol] ofgl T1Fo] 27 At v SE 28 WP H T A RE ALET
AF a2 st 2 Aol o ekt
[216] B kg o] 3155 ) Bl 3Rt E-& s B Foj o] V]| B Eo] MR
SAVEEA R, Bk o] 313F RS o)yl /] o thol Ml Zsbo] 9., tho Ml & g,
FhtE, EF W 53 22 54 X377 Al X g vk Aol A
H| 0L 3} 3HE ) &po] 7} Qlth, o] & §F &2 4] ol & Qlel] & v o] &3 =&
R 2T ARE AN A9 B uEeEd vl e Hs 28 W ol
A A3 A E A=, o= LRE o} Y] X377 X5l 2 wj B}
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