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oAl = 1 WA = 38 Fxehe, & dyge]l A HAAdd mE
e ¥

8o o Aol o}
sheba) 12 BA e
ofgtell A= kA A

K
ar, AwEA e e

§

Al A=(ELD) S =148E
AT, WEyY AF wE
% wshE, A8

=0

tin zinc oxide) &
(EL1)& Ag, Mg, Cu, Al,

= AdUZ"EYE X

= z3}
al 7] AA G Aol A8 A, AFEstel @ 5 in. dduyzdr]e] Fus s
< o 9

=
At oAdoEA HEds FIAA 7] dEel nEggstle 7o d

Zt=t}, A1 ASF(ELD) S a2 A= B d=59 5 A9, A1 A=(ELD S 54949
A A5Y = dvk. Al AFELD 7 B4 A590 49, Al A=(ELD S 79
ITO(indium tin oxide), IZO(indium zinc oxide), ZnO(zinc oxide), ITZO(indium
skl = Qdoh. Al ASF(ELD) o] WAy A= e dxbg A5 49, Al "=

Pt, Pd, Au, Ni, Nd, Ir, Cr, Li, Ca, LiF/Ca, LiF/Al, Mo, Ti & o]59] 3=

d

ol TFE(E 5o, Agd Mgo E£3FE)S X F+ vt EE AV EFE Y4 dxpgoy wEIet
2 ITO(indium tin oxide), I1ZO(indium zinc oxide), ZnO(zinc oxide), ITZO(indium tin zinc oxide) 5o &
Fdd £ BAnE gste 59 & 72 Atk dE 5o, Al A=(ELD 2 1T0/Ag/1109 35 73
£ 7Hd F o, oo A= A2 oyt

Al A=(ELD 9 F7= ©F 1000A WA ¢F 10000A, & =

4o FF JAUHR)2 A

(HTL), A& W3S 2 A2 AASEBL) F 4ol

, °F 1000A WA °F 3000AY 4 SUt}.

1 AF(ELL) 7ol AlFd}. ¥ % 49U 43 F4SUIL), ¥ 7435
= =
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¥ £% FAURS A% vhsh ol B el o AN el B Fioln

A& 5o, A FF JdIURS F¥ FASTHIL) == Ae FETHIL)O LT 725 7HE =
A, Ae FY B2 Ae 7% BEAR olFo ddF FxE M = du. B, Ae % 9T
R)2, 559 A2 b =42 ofFolxl ddFe 725 Zu, Al A5ELDe=RE b= 45 4
FASHIL/ AT FESHIL), B3 FASHIL/AE FFSHIL)/Ee WMAS, dg FASHIL/EE BH
<, A FESHIL/AE AT = 4y FASHIL/AE F5SHIL) /A2 AXS(EBL) ¢ 7+x25 7H4

)
it
e
e
o,
e
o
o
of{
+
oy
2
12
=
o |
&
rlo
Ji
RN
1o
ofj
o
N
o r

AE FESHIL) el wix|

#
WosgES xeke AY F dvk ok, o]d)
=1]

0%
U
pe
[kl
)
ot
ok
=)

o 1
JAUR)E, AE =W 237 IEH F2EW LBH(Langnuir-Blodgett
14 dAAE (Laser Induced Thermal Imaging, LITI) 53 78 thekst Wby S o] &3te]

AE FAFUHIL) LS A5 5o, Fe &2 Aol (copper phthalocyanine) §¢] ZEZA|o}d(phthalocyanine)
35, DNTPD(N,N'-diphenyl-N,N'-bis-[4-(phenyl-m-tolyl-amino)-phenyl]-biphenyl—-4,4'-diamine), m—
MTDATA(4,4"' ,4"-tris(3-methylphenylphenylamino) triphenylamine), TDATA(4,4'4"-Tris(N,N-
diphenylamino)triphenylamine), 2-TNATA(4,4" ,4"-tris{N,-(2-naphthy!l)-N-phenylamino}-triphenylamine),
PEDOT/PSS(Poly(3,4-ethylenedioxythiophene)/Poly(4-styrenesulfonate)),

PANI/DBSA(Polyaniline/Dodecylbenzenesulfonic  acid), PANI/CSA(Polyaniline/Camphor sulfonicacid),
PANI/PSS((Polyaniline)/Poly(4-styrenesulfonate)), NPD(N,N'~-di (naphthalene-1-yl)-N,N'-diplienyl-
benzidine), EgdH oINS X3 5t=  ZoHEAE(TPAPEK), 4-Isopropyl-4'-methyldiphenyliodonium
Tetrakis(pentafluorophenyl)borate],  HAT-CN(dipyrazino[2,3-f: 2',3'-h] quinoxaline-2,3,6,7,10,11-

hexacarbonitrile) 5& X% 4 Ar}.

BE FESTHIL)LS oE 5o, N-dd7putE, Zu|dotutE 59 7HtEA F=A, SFA(fluorine) Al
=4, TPD(N,N'-bis(3-methylphenyl)-N,N'-diphenyl-[1,1-biphenyl]-4,4'-diamine), TCTA(4,4',4"-tris(N-
carbazolyl)triphenylamine) &3 %<& Eg#doldlA HXA, NPD(N,N'-di(naphthalene-1-yl1)-N,N'-
diplienyl-benzidine), TAPC(4,4" -Cyclohexylidene bis[N,N-bis(4-methylphenyl)benzenamine]), HMTPD(4,4'-
Bis[N,N'=(3-tolyl)amino]-3,3'~dimethylbiphenyl) &< ¥3& = 9r},

A4 AAFEBL S A% wsh gol, 844 12 BAHE Rioby 3RS £FF F Uk, g, ol o
1814

sto] sy = A ofym, AR} AAF(EBL)S B 7lswokd 4#xl dubAl AsE 23T 5 Ak, dA
AAZ(EBL)2 A& E9], N-dHd7htE, ZEu|dyhtE 59 7EAl 54, SF A (fluorine) Al F=41,
TPD(N,N'-bis(3-methylphenyl)-N,N'-diphenyl-[1,1-biphenyl]-4,4'-diamine), TCTA(4,4",4"-tris(N-

carbazolyl)triphenylamine) %3 #& EgddolwlAl F%A, NPD(N,N'-di(naphthalene-1-yl)-N,N'-
diplienyl-benzidine), TAPC(4,4" -Cyclohexylidene bis[N,N-bis(4-methylpheny!)benzenamine]), HMTPD(4,4'-
Bis[N,N'-(3-tolyl)amino]-3,3'-dimethylbiphenyl) ¥+ mCP 5& %33 4= It}

AY F5 9AHIRY FAE oF 100A WA ¢F 10000A, oS Eo], oF 100A WA °F 5000AY 4 Art. A
= E
[s}

T FUSUHIL S FAE, odF 5o, oF 30A WA 9F 1000401, H¥F FHSHILY FAE < 30A WA
°F 1000A ¢ = Qlth. A& Eof, A AAFZ(EBL)Y F7+= < 10A WA <F 1000Ad F Aot AT FF
FYHIR), ¥ FASUHIL), AF F5SHIL) ¥ A= AAS(EBL)Y FA7F A&3 vie} 22 HYE 7=
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42 (HIR) el #dstA == &

g &9, p-EHE(dopant)¥ F Ur}t. p-EHEFE F+=(quinone) Ei] =% AgE 9 Aloli=(cyano) 7]
I BFE F UL 5 douh, ool BHHE AL ol dE Bol, pEHES HABH o,
TCNQ(Tetracyanoquinodimethane) % F4—TCNQ(2,3,5,6—tetrafluoro-tetracyanoquinodimethane T 2o A=
SEA, 920 28E 2 2Ynd 382 59 2L 35 48E 52 5 5 Aoy, oo dAHE AL of
U,

A% sk o), 4F 4 GAUDS 4T WAF L A4 ANFEL) F Aol% shtg o 288 + 9
o AE WHSS EESEN) A BEHE Fe] g e 33 AgE BAdse] 3 e 28s S/HAE
otk 4% W¥Ee TPHE BARE 4F £4 JYER TI + 9t 2AL A48T & At A
A AAZEBLS A4 5 FAEROZVE 9T 54 JIUR O A4 792 PAste 48 she
ol

k42 (EML) & oﬂe So] oF 100A WX ¢F 1000A E=,

=

F ST}
S (EML) S AS2AE, 3AY 33 ARE AT 5 Ja, 53] e AL ofYA|RE, EFoH
(fluoranthene) %A, H W (pyrene) F=z], olHolM e (arylacetylene) F%=4], FEZAl(anthracene)
A, ZF 9 d(fluorene) FEA, FHA(perylene) FEA, A A (chrysene) FEx] SozHE M=),
A AE, 9 F2A, dEd A, dEZHAN FEAE 5 F Y. dE 5o, ¥FT (B T2E
AEZA, 8H7] 318H2] 1002 BAHE AdE FEAE AHEE 552 Q.

[3}38h2] 10]

sFebA 10014, Wi WA W 242 SR 4 A, Sai 94, SR 9, A9 Ee wAdE Ad
71, A3 wE wASE BAas 1 o)Ak 20 olske] &AY], A3 wi wXFE 1y A w425 6 o4 30 o
ate] opd7], e A Ee HASE 2] g4 B 2 o)W 30 olste] sEH ool AY 1AlEs V]9t
Mz At agE AT F A3, ol % n2e A4 SHHo® 0 o) 4 olske] Aelr, m3 B md= 7
7t SHAOR 0 ol 5 ofste] Aot
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a9 210 a1l a-12

WHEE(EML) S oS £9], 23] 2-DPVBi(spiro-DPVBi), 223 2-6P(spiro-6P, 2,2',7,7'-tetrakis(biphenyl-4-
y1)-9,9'-spirobifluorene(spiro-sexiphenyl)), DSB(distyryl-benzene), DSA(distyryl-arylene),
PFO(Polyfluorene) 2l 13#=} 2 PPV(poly(p-phenylene vinylene)Zl TLEAZE o] Fo]x Fo|A] Ay o= 3d}
UE x3ste 34 E4S 23ste Y 75 Qv

LFF(AML) 2 ZAES o 2398 + 3, ZAEE T4 A&s AT 5 dd. & 5o, 2HLF=A
(d= 549, 1,4-bis[2-(3-N-ethylcarbazoryl)vinyl Ibenzene(BCzVB), 4-(di-p-tolylamino)-4"-[(di-p-
tolylamino)styryl]lstilbene(DPAVB), N-(4-((E)-2-(6-((E)-4- (diphenylamino)styryl)naphthalen-2-
vl)vinyl)phenyl)-N-phenylbenzenamine(N-BDAVBi)), #HH&d = =1 {F=A (= 59, 2,58 11-tetra-t-
butylperylene(TBPe)), & 2 =1 FE=i (dE E9, 1,1-dipyrene, 1,4-dipyrenylbenzene, 1,4-Bis(N,N-
Diphenylamino)pyrene, 1,6-Bis(N,N-Diphenylamino)pyrene), 2,5,8,11-Tetra-t-butylperylene(TBP),
TPBi(1,3,5-tris(N-phenylbenzimidazole-2-yl)benzene) 5& E=HE=RZ A48 4= 9}

WA= (EML)S ol E9], Algs(tris(8-hydroxyquinolino)aluminum), CBP(4,4'-bis(N-carbazolyl)-1,1'-
biphenyl), PVK(poly(N-vinylcarbazole), ADN(9, 10-di (naphthalene-2-yl )anthracene), TCTA(4,4',4" '~
Tris(carbazol-9-yl)-triphenylamine), TPBi(1,3,5-tris(N-phenylbenzimidazole-2-yl)benzene), TBADN(3-
tert-butyl-9,10-di(naphth-2-yl)anthracene), DSA(distyrylarylene), CDBP(4,4'-bis(9-carbazolyl)-2,2" = -
dimethyl-biphenyl), MADN(2-Methy1-9,10-bis(naphthalen-2-yl)anthracene), DPEPO(bis[2-
(diphenylphosphino)phenyl Jether oxide), CP1(Hexapheny! cyclotriphosphazene), UGH2 (1,4-
Bis(triphenylsilyl)benzene), DPSi0;  (Hexaphenylcyclotrisiloxane), DPSi0;  (Octaphenylcyclotetra

siloxane) XE+= PPF(2,8-Bis(diphenylphosphoryl)dibenzofuran) %< ¥33l= AL 4 A},

i

A & FAER) S TFSEM) Zoll Aledrt. A2 % d9ER)S, 4

(ETL) 3 A FAS(EIL) T Aol shbs 3 5 9o, ofd dA4H= A

ofx

& AASHBL), AR FES
KX

5% A %
22 ZAY, BBE(EML) 2R FE2 HEHE Az 5
FEZEIL) /AR FAZ(EIL) 722 7HE =
o IAFE AL olyrt. A F=E AG(ER)Y FAE dF o, < 1000A WA <F 1500A¢ AL &+
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ATt

Az F% AERS, AF T3, 29 3y, HAER, LB (Langmuir-Blodgett), J=2A ZHAHY, ¥
olA YW, oA AxAH (Laser Induced Thermal Imaging, LITI) &% #& thdsh WHS o] &ste] §
q4g
A2 99ERe] FA FEFTEL)S 23 Ae, JA FF JH9(ER)S Algs(Tris(8-
hydroxyquinolinato)aluminum), 1,3,5-tril[(3-pyridyl)-phen-3-yl ]benzene, 2,4,6-tris(3'-(pyridin-3-
v1)biphenyl-3-y1)-1,3,5-triazine, DPEPO(bis[2-(diphenylphosphino)phenyllether oxide), 2-(4-(N-
phenylbenzoimidazolyl-1-ylphenyl)-9,10-dinaphthylanthracene, TPBi(1,3,5-Tri(1-phenyl-1H-
benzol[d]imidazol-2-y1)phenyl), BCP(2,9-Dimethyl-4,7-diphenyl-1,10-phenanthroline), Bphen(4,7-Diphenyl-
1,10-phenanthroline), TAZ(3-(4-Biphenylyl)-4-phenyl-5-tert-butylphenyl-1,2,4-triazole), NTAZ (4~
(Naphthalen-1-y1)-3,5-diphenyl-4H-1,2,4-triazole), tBu-PBD(2-(4-Biphenylyl)-5-(4-tert-butylphenyl)-
1,3,4-oxadiazole), BAlq(Bis(2-methyl-8-quinolinolato-N1,08)-(1,1'-Biphenyl-4-olato)aluminum),
Bebgs(berylliumbis(benzoquinolin-10-olate), ADN(9,10-di(naphthalene-2-yl)anthracene) @ o]E9] &E3I}ES
3 g o, oo gAHHE AL ofYrt. HA FEHEF(EILEY FAE F 100A WA °F 1000A, oF
°F 150A WA °F 500Ad 4 vk, A FEFEF(EIL)ES] FAZ ded Aket 22 HE 958 4§,

Ho TF A Al wFzee 4w A% £F 4L 2 & Uk,

> ke
ru>i 2 %

Ax % J9ER) ] AR FESEILS 23S A4S, AR %4 JI9(ER)S LiF, LiQ(Lithium
quinolate), Li,0, BaO, NaCl, CsF, Ybe} 2 @E}EZFH T, T+ RbCl, RbIg} #e dz2A3st 4 5o ALE

2 g oy oo dAEE AL olyrt. AR FYF(EIL)S g A & EAYN Ao 77 o549
(organo metal salt)o] &g¥ EARZ o]Fojd 4 U}, F7] FE£EL oA W= #(energy band gap)©°]
EF 4eV o]/ &4 o] F At FAFSR dF B, 7] 592 5% ofAH ol E(netal acetate),
=4 o) o] E(metal benzoate), %?5$ olA|EolA o] E(metal acetoacetate), T4 ol EHoIAEYOE
(metal acetylacetonate) T¥ FZ AHold|o]E(stearate)E T = drt. dAxF FUS(EIL)EY FAE
ok 1A A ¢k 100A, ¢F 3A WA ¢F 90AY = v}, A FUFEILEY FA7F deg viel 22 H9E
g Ay, AEA< A 4s glo] HF28E A=Y AA ¢ §S4S 48 F U

A2 %5 Y9 ER)S B4 AFst vrel o], AF AAF(HBL)S Ei{?% T Atk A AASHBL)S dE

590}, BCP(2,9-dimethyl-4,7-diphenyl-1,10-phenanthroline), Bphen(4,7-diphenyl-1,10-phenanthroline),

+ DPEPO(bis[2-(diphenylphosphino)phenyllether oxide) <& ¥ -’F o}, old FAHEHE AL ot}

A2 A=(EL2)L AR} =% FA(ETR) ol AlFd}. A2 A=(EL2)2 3§ AT B 259 F Ak, A2 A
F(EL2)S B3y A=, vEAE A5 e S A5d F k. A2 AF(EL2)7 F38 A=< A5, A2
HA=(EL2)S 1 &% A3E, o £E9, IT0(indium tin oxide), IZO(indium zinc oxide), ZnO(zinc
oxide), ITZO(indium tin zinc oxide) SO.& o|Fo]&d 4 U},

A2 HA=(EL2)o] WHEHE M5 e vxE d5A A9, A2 d5(EL2)S Ag, Mg, Cu, Al, Pt, Pd, Au, Ni,
Nd, Ir, Cr, Li, Ca, LiF/Ca, LiF/AL, Mo, Ti = o]&S X3l B0y EFE(AE 59, Ag9t Mg
2dE)S XIS F Uy, e Ay BEFAE gAd wkalbgboly wkEdel 9 [T0(indium tin oxide),
[Z0(indium zinc oxide), ZnO(zinc oxide), ITZO(indium tin zinc oxide) o= FAFE v =d9Ue ¥3}3}
T 55 & Fxd

A= gokot, A2 AS(EL2) BE 53 Addh § Qdvk. A2 A5(EL2)o] Bx dS39 AZHd,
A2 AF(EL2) 9] A AL 5= o).

F71 A7 W ARAQ0)NA, AL AFELD A2 AFEL)G 27 kel zbgel ke AL AF(ELD 0%
$E #9942 (ole) e 4F 55 JAURS AX 2FEOE olF5 3, A2 AFELDZHE 794
A A 8 FAEE AR WFSEOE SFAE DA% ATE BLSEI)NA ATl o

7174 H(exciton) & A8, 71 A7F o] 7] Aefell A wpe el R ojxA] whgeiA Hot.

71 A EE 22007 AW wFEY AE, Al AFELDS TAE dFela, Al2 AF(BL2)e R A
= Ea bR A5 v 7] A 2 24000 7F i g A, AL ASELD S FA48 A
= v ARy dSela, A2 AF(EL2)E whAbg A5 4 gl
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tlo

o] d AAjde mhE f7] AA EF AA10)= 8 12 A s Exeokrl SES 2¥ee A
Sdoz &y, oz Q& na&st g ArHstE FAY ¢ v B3, A7s dsks ave v

o, FAH ANl @ vweAE 53
B 5] A% o) Bahse], B odyo

(gl

g s Bn FAHer A9t sr] AAlds 2 2re] ofd
H
=4

(F7HA I-19] 34d)

O C

Br »

O e Sy

2

Toluene/EtOH/H,0
75%

IM-1
Ar #9713}, 1 L9 37 flaskell, 7-bromo-1-iodonaphthalene 25.00 g (75.1 mmol), phenylboronic acid
10.07 g (1.1 equiv, 82.6 mmol), KyCOs 31.13 g (3.0 equiv, 225.2 mmol), Pd(PPhs)s 4.34 g (0.05 eq, 3.8
mmol), 2 Toluene/EtOH/H.0 (4/2/1)2] &3 &4 525 nLE A= s, 80CoA 7k mubaiqich. A2744]
W 5, Bk &AL Tolueneo® FE3IQth. 58 AAM, F715S 3 AdT= AR 5, NgSo,= 7
Z3F3lth. MgS0,8l o {7159 w5S Ak, g5

M&Eoll= Hexane®} Toluened E3 &v|= AL-&)= AA&, A4 IM-1 (15.95 g, & 75%)S LA, FAB-
MSE EA48, A% 4 m/z = 283°] A ion peak@A #AZH Zol 93] S3HA IM-1S &1

BN

A ES silica gel column chromatography(#

(F2A IM-29] &4)

S G I
Br L O
Pd(PPh),
9 e QI

Toluene/EtOH/H,0

81%
IM-1 IM-2

Ar #9718, 1 L9 37 flaskel]l, IM-1 13.00 g (45.9 mmol), 4-chlorophenylboronic acid 7.90 g (1.1
equiv, 50.5 mmol), K,CO; 19.04 g (3.0 equiv, 60.7 mmol), Pd(PPhs), 2.65 g (0.05 eq, 2.3 mmol), =

Toluene/EtOH/H.0 (4/2/1)¢] &3+ &< 321 nlE AHHZE d3l], 80TA 71E wwkelgitt. A&7t 34 %,

bih. #5E AAN, £35S 2ok 495E AGE T, USOE AXFHAT

ol

mlo

HES 89S Toluenel &2 F+&
MgS0,8] o3} /7159 55
Hexane¥} Toluene? &3 &ujE AL&)E AAS, S7HA IMN-2 (11.71 g, & 81%)E AUT}. FAB-MSE =3
#, A% T m/z = 3147} A {on peak®EA #AFH Ao o3 FA IM-25 AT

o

A&, 853 ZAAHES silica gel column chromatography (7] =

E oo
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(F2A 1-39) 34)

/=\.

@ ® ®
P T :.’OO oy

O Pd(dba),, PtBu; i

NaOtBu, Toluene

M2 83%

Ar E¢718F, 300 mLe 37 flaskell, IM-2 10.00 g (31.8 mmol), Pd(dba), 0.55 g (0.03 equiv, 1.0 mmol),

NaOtBu 3.05 g (1.0 equiv, 31.8 mmol), Toluene 159 mL, 3,5-diphenylaniline 8.57 g (1.1 equiv, 34.9
mmol) 2 tBusP 0.64 g (0.1 equiv, 3.2 mmol)S 2tel& wslar, 719 7 wwksldch. A7 T8 & b

S gule] BS tsl §7152 BARYY. S50 Toluene Hal §7158 742 2231, §7152 §44
s AR T, NS0,z AXANUT Ngs0,e] M §7150) HS ANelL, AS5F 2ANES silica

gel column chromatography(#A7/l&o)|+= Hexane™ Toluened &3 &ujE AL8)= AA S, &3IE IM-3 (13.81
g, T& 83%0)& AT, FAB-MSE SA3, A= F m/z = 523°] A ion peakZA #AZH Ao o3 3=
IM-35 &3t

(8hgre a9l 3H4)

o a0 . O
IO 2 Y oM
< S 9@ by

1M-3 A4

Ar 291718}, 300 mLe 37 flaskell, IM-3 8.00 g (15.3 mmol), Pd(dba), 0.26 g (0.03 equiv, 0.5 mmol),
NaOtBu 2.94 g (2.0 equiv, 30.6 mmol), Toluene 76 mL, bromobenzene 2.64 g (1.1 equiv, 16.8 mmol) %
tBuP 0.31 g (0.1 equiv, 1.5 mmol)& X}l 2 Hstar, 714 g7 wutaldn), A27px] &= F, 9bg Lujo
g3 #7152 FH39 Y. 50 Toluenes 43 F715S F712 F=5312, 715

(e} = (e}
= S =
A, MgS0 R AzaGTh NS00l olE £7159 $HS AAea, H5F 2ANES silica gel

yal

=
Al
column chromatography(Z7]% o+ Hexane¥} Toluene] &3 &w|& AL&)E AHAF, & M (7.79 g, &

85%) 5 AU,

FAB-MSE =R, A= & n/z = 5997F B4} ion peak=A] #=9 Ao &) 3}3tE A4S S},

2. 3= A7 FA

ool o AAleo] mE Rimobdl HEHERl 33HE Al7TS dE S0, sh7] vkgel o ddE Sl

e
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[0219]

[0220]

[0221]

[0222]

[0223]

[0224]

[0226]

[0227]

SIHSd 10-2020-0018534

(A IH-49] 34d)

D o H
Oe O Pd({dbal,, PtBu; \‘\.
NaOtBu, Toluene

80%

M2 IM-4

Ar E9718F, 300 mLe] 37 flaskoll, IM-2 10.00 g (31.8 mmol), Pd(dba), 0.55 g (0.03 equiv, 1.0 mmol),

NaOtBu 3.05 g (1.0 equiv, 31.8 mmol), Toluene 159 mL, p-biphenylamine 5.91 g (1.1 equiv, 34.9 mmol) 2
tBuP 0.64 g (0.1 equiv, 3.2 mmol)S X}l 2 Hstar, 714 g7 wuteldn). Ae27px] = F, 9hg Lujo

ES gd 7F715S EH39Y. 59 Toluenes {3l f715S F7I=2 F&F35t1, #7715

o
AAet 3, MgSO,= A=x3FATE. MgS0,o] oI f7]Fe &S AAsta, g5% 2AYES silica gel
column chromatography (A 7l&o]+= Hexane®} Toluened &3 Suwl& AFS)=E AHAS, 3dE IM-4 (11.37 g,
TE 809 E ABAUTF. FAB-MSE Z43l, AF 5 w/z =4470] & ion peakZA] #ZH Ao g3 sE M-
45 13,

(335 A179] §F4)

Q
O 4 O ) Q

C 0 s >
4@ () gsmeren [ e

<caghe®

-4 A1MT

Ar 291718}, 300 mLe 37 flaskell, IM-4 8.00 g (17.9 mmol), Pd(dba), 0.31 g (0.03 equiv, 0.5 mmol),

NaOtBu 3.44 g (2.0 equiv, 35.7 mmol), Toluene 89 mL, 3-bromo-9-phenyl-9 H-carbazole 6.33 g (1.1 equiv,
19.7 mmol) % tBuP 0.36 g (0.1 equiv, 1.8 mmol)& XF#l2 Hala, 714 37 wateldvl, A271% &=

F,0g gulel 22 dal 47152 2AAt. £30 Toluene B3l §715& Fhw 2R, 471%
FAA HQFE AT T, W02 AT UgS0,S] B §7159 wEHS NG, A58 299
A

silica gel column chromatography(#7}Zol+= Hexane¥} Toluene® &3t ,
(9.23 g, & 75%) <= LT, FAB-MSE A3, % 4 m/z = 683°] &AF ion peakZ24 #ZFH A
FE AL7TS SR

3. 5}@-% 813-/] aﬂ—}\-}

2 owge] o AAee] Be wiol

=
oty
ot
il
rO
oty
ot
il
loe]
=
w
rlo
2
Ll
il
2
Ol

ol
N
z
olo

of osf 44 + vt

.
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[0228]

[0229]
[0230]

[0231]

[0232]
[0233]

[0234]

[0235]
[0236]

SIHSd 10-2020-0018534

(F7H 59 H4)

O-son
| Br > ‘ Br
Pd(PPh;), OO

K,CO3
Toluene/EtOH/H,0
72%

IM-5

Ar E9718F, 1 LY 3+ flaskell, 7-bromo-2-iodonaphthalene 25.00 g (75.1 mmol), phenylboronic acid
10.07 g (1.1 equiv, 82.6 mmol), KyCO; 31.13 g (3.0 equiv, 225.2 mmol), Pd(PPhs); 4.34 g (0.05 eq, 3.8
mmol), ® Toluene/EtOH/H,0 (4/2/1)9] &% & 525 nLE Adl2 g, 80CoA 7FE wutdtsictt. A-271%
T 5 dkE &AS Toluenel 2 FE3IU. 75& AA, F715S 23 A9T5=2 A F, MgS0,= 7
2390 Ugs0,8l I} f71%) w5
MEol &= Hexane¥}t Toluene2 &3 &wil& AM8)= AAS, S0A IM-5 (15.31 g, =& 7295 LATh. FAB-
MSE =748, A% 4 w/z = 283°] &4} ion peak®=A #SE Aol o FHA IN-5F I

8153 2AYAES silica gel column chromatography (%

(FHA IM-69] 343)

A O o o

Br
O e T TG
}""\-:C"g
Toluene/EtOH/H.0
TE%,

Ih1-5 -8

Ar 91718k, 1 L9 35 flaskell, IM-5 13.00 g (45.9 mmol), 4-chlorophenylboronic acid 7.90 g (1.1
equiv, 50.5 mmol), K,CO; 19.04 g (3.0 equiv, 60.7 mmol), Pd(PPhs), 2.65 g (0.05 eq, 2.3 mmol), =
Toluene/EtOH/H0 (4/2/1)¢] &3 &9 321 nlE A& ds), 80T 7t wukeigith. ALrtx] =3 F,
g &S Tolueneo & FE3IAT. 52 A8, F7lse *3F A= AR 5, NgSO,= Ax3830t.
MgS0,9] o3} {7159 +FS HAsta, 853 ZAYES silica gel column chromatography (A 713l &=

Hexane®} Toluene®] &3 &vlE Ab&)= AAld], F7HAl -6 (11.27 g, & 78%)S VATt FABNSE 374

&, A 2 m/z = 3147F B2 ion peak=A W= Ao o&] =744 IN-6S EHolFT)

[o

(A IN-79] 3H43)

e w00
NaOtBu, Toluens
30%
IM-6 M-I

Ar E9718F, 300 mLe] 37 flaskoll, IM-6 10.00 g (31.8 mmol), Pd(dba), 0.55 g (0.03 equiv, 1.0 mmol),

NaOtBu 3.05 g (1.0 equiv, 31.8 mmol), Toluene 159 mL, 4-(naphthalen-2-yl)aniline 7.66 g (1.1 equiv,
34.9 mmol) Z tBuwP 0.64 g (0.1 equiv, 3.2 mmol)S X = Hsta, 714 7 STt 274 23

5, W Bfel =& Yl wrlss w38 Y. =5l Toluenes Yl #7|s& F7H2 FEdtaL, #7115
FAM AdeR AAE F, NgSo= A=s3At. NgS0,0 A #7]59] 5S s, 53 2=
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[0237]

[0238]
[0239]

[0241]
[0242]

[0243]

[0244]

[0245]

SIHSd 10-2020-0018534

= AR AAE, s -7
7

silica gel column chromatography(7]%olli= Hexane®} Toluene?] &3 -&vj
o] B2} jon peak®2A T4 Ao <3|

(12.65 g, & 80%)< ¥Att. FAB-MSE =Aal, A & n/z = 497
3t IN-7S A o).
(3}3HE B139] §4)

SiPhs

‘:-lPh3

u
H
go Pd dbalk, PtBus
MaOtEu, Toluens
-7

Ar 291718}, 300 mLe 37 flaskell, IM-7 8.00 g (16.1 mmol), Pd(dba), 0.27 g (0.03 equiv, 0.5 mmol),

NaOtBu 3.09 g (2.0 equiv, 32.2 mmol), Toluene 80 mL, I1-bromo—4-triphenylsilylbenzene 7.35 g (1.1
equiv, 17.7 mmol) 2 tBusP 0.33 g (0.1 equiv, 1.6 mmol)S & W&, 714 7 wwect. AL71A

Y F, WS B B U3l §7152 BANAL. 3 Toluened U3 §715& F42 FEAN, £
& GAN HAFE A9 F, USOE ANtk NgS0,) ol 57159 FHS AAekn, A5F 24
=

S silica gel column chromatography(Z7l5o+= Hexane™ Toluene®] &3 &mj& Al&)
& B13 (9.90 g, & 74%)S AU}, FAB-MSE ZAS, A 4= m/z = 8327} #4F ion
ol8] 3}3HE B13E FA g},

4. 5}@-% BZO«] aﬂ—}\-}
2 odtge] o Ao wpE Ei-ofnl SHRHEQl IFHE B202 dE B0, st7] whgd o dE 4 ATt

(F24) -89 g4

a0
- NH
OO Pd(dbaly, PtBL,
MaCtBu, Tolusns OO

T1%
-8 [-3

Ar 91718, 300 mLe] 37+ flaskell, IM-6 10.00 g (31.8 mmol), Pd(dba), 0.55 g (0.03 equiv, 1.0 mmol),
NaOtBu 3.05 g (1.0 equiv, 31.8 mmol), Toluene 159 mL, aniline 3.25 g (1.1 equiv, 34.9 mmol) % tBusP
F, wg gulel Be
FAN AdrE A4
o

el #7155 BASAL. 25 Toluened Bl §7158 7w Faska, 571
A al, silica gel column

sk >, MgSO,2 AT, NgS0,9 ¥ /7159 wFS AAS)
chromatography (A 7]%o|+= Hexane¥} Toluened =3+ &
AJTE. FAB-MSE SAH3, E%F 4 m/z = 3719] £} ion peak®A #=H A

ot

IM-8 (8.38 g, & 71
o3 3tstE M-8 32l

=2
il
~
>,
oo
il
o,
2
%
Lot
o
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[0246]

[0247]
[0248]

[0250]
[0251]

[0252]

[0253]

[0254]

[0256]

[0257]

SIHSd 10-2020-0018534

(3}3k= B209] ¥4)

HH o O O : O Q
OO [MattBu, Toluens OO O O

%
M-8 B20

Ar 91718}, 300 mLe 37 flaskell, IM-8 8.00 g (21.5 mmol), Pd(dba), 0.37 g (0.03 equiv, 0.6 mmol),

NaOtBu 4.14 g (2.0 equiv, 43.1 mmol), Toluene 108 mL, 9-(4-bromophenyl)-9-phenyl-9 H-fluorene 9.41 g
(1.1 equiv, 23.7 mmol) 2 tBusP 0.44 g (0.1 equiv, 2.1 mmol)S & watx, 7149 st7 wwksidch. A

27HA E® 5, whg glel =5 dal frlss 38T, 50l Toluenes Hal #75E F7tE FE3
i, §715E FAHA AGFE AAGs &, MgSO,E AT MgS0,0] A8y} /7159 w58 AAlsta, g
3 ZAAES silica gel column chromatography(H7)5o]+= Hexane® Toluened <3 fujE& AL&)=E

3, 3gE B20 (11.41 g, & 77%)= LU}, FAB-MSE SAS, A= 4 m/z = 6379 ¥4} ion peak=A]
ola) 33HE B20S 3Tt

5. 5}@-% B40-/] aﬂ—}\-}

o] A Aol whe Riopwl SHEHEQl SHeHE B0 A& 5o, sh7] wkgel oJa dE 5 Utk

(3}3H& B409 A4)
O ()
Q.D Br

Fdidbaj., PIB Ly

MaOtBu, Toluens \©

NH

M-8

Ar E9713F, 300 mLe 37 flaskol], IM-8 8.00 g (21.5 mmol), Pd(dba), 0.37 g (0.03 equiv, 0.6 mmol),

NaOtBu 4.14 g (2.0 equiv, 43.1 mmol), Toluene 108 mL, 2-bromo-9,9-diphenyl-9 H-fluorene 9.41 g (1.1
equiv, 23.7 mmol) % tBusP 0.44 g (0.1 equiv, 2.1 mmol)& el & U3tar, 719 3k{F wwksldth. AL71%

a5, vkg gl & Eﬂffﬂ F715S w3, F50 Toluenes Hdl 7155 F7Fe F=8taLl, #7]
S A AgeE ARG 5, NeSo,= Xk NgS0,0] A {75 §5S AAea, d53 =4
JES silica gel column chromatography(A715-oll= Hexane®} Toluened] &3 &wl& A8)= AA S, 35t
5 B40 (11.42 g, =5 75%) & LAY, FAB-MSE A&, A 4= m/z = 687°] 4} ion peakZ A TFHHE Ao
o8 3HgHE B40S STt

6. ShHE (259 &4

2oty e] o AAjool] wE Ricolnl sEEQl FFE (252 dF Eol, 37] W& o3 #dE 5 vt



[0258]

[0259]
[0260]

[0261]

[0262]
[0263]

[0264]

[0265]
[0266]

SIHSd 10-2020-0018534

(F7A IN-99) 344)

(L

Br Q BLOM: O Br
1~ ‘ ‘ PA(PPhs) O I I
K2CO

Py
Toluene/EHOHH.O
63%

IM-9

Ar 917138}, 1 L9 37 flaskell, 2-bromo—6-iodonaphthalene 25.00 g (75.1 mmol), 2-biphenylboronic acid
16.35 g (1.1 equiv, 82.6 mmol), Ky,CO; 31.13 g (3.0 equiv, 225.2 mmol), Pd(PPhs); 4.34 g (0.05 eq, 3.8
mmol), 2 Toluene/EtOH/H,0 (4/2/1)2] &3+ &M 525 mLE A= ©ldf, 80TCA 71E nukslit}. A271%

39 F, g 89S Toluene®® FZAAUT. 458 A7d, §715S ¥3 AQ52 AT T, UgS0,E 7

Z3k3th. MgS0,8 oAEY F7159 &
NZFol= Hexaned} Toluened &3+ &ujE Al8)= AAS], SA IM-9 (18.61 g, & 69%)= AUTF. FAB-
MSE =Ael, A% 5 w/z = 3597} B4 ion peak®EA #ZHE Aol &) FHA IN-92 Q).

=S AN, 853 ZAWXMNES silica gel column chromatography(H
!

(Z74) IN-109) 4)
Cl
0 oy =0 O
@ Pd{PPha)s 0
K;CO,

Toluene/EtOH/H. O
5%
IM-9 IM-10

Ar #9718}, 1 L 37 flaskell, IM-9 15.00 g (41.8 mmol), 4-chlorophenylboronic acid 7.18 g (1.1

wl

equiv, 45.9 mmol), K2C03 17.31 g (3.0 equiv, 125.3 mmol), Pd(PPhs), 2.41 g (0.05 eq, 3.8 mmol), %
Toluene/EtOH/H,0 (4/2/1)¢] &% &9 525 nlE xHEl2 dsll, 80TColA 7FE wuksldvh, AL7bx w3 3,

g & NS Toluene2 2 FZ3AUth. 755 AAN, F75S X3 APF=E M-S §, NgSO,= 7Ax38T.
MgSO,0] o3} f7159] %S A, &E53% =AY ES silica gel column chromatography (75l &=

Hexane®} Toluened] &3F &u]S A}-8)= AA s, =7k IMN-10 (12.24 g, *agr 75%)S AT, FAB-MSE =4
3, A= 4 m/z = 390°] £} ion peak=A #HZHE ol o3 FHA IN-10& AT},

(33& (259 3A)

»
J

HN
G ‘ cl
QG Pd{dba)z, PtBua
O MaltBu, Toluene
IM-10

Ar #9713}, 300 mLe] 3 flaskol], IM-10 10.00 g (25.6 mmol), Pd(dba), 0.44 g (0.03 equiv, 0.6 mmol),

O

NaOtBu 4.92 g (2.0 equiv, 51.2 mmol), Toluene 128 mL, bis(4-biphenyl)amine 9.04 g (1.1 equiv, 28.1
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[0268]
[0269]

[0270]

[0271]
[0272]

[0273]

[0274]

[0275]

[0276]

SIHSd 10-2020-0018534

mmol) 2 tBusP 0.52 g (0.1 equiv, 2.6 mmol)<S el wslar, 719 SF wwksldct. A7 T8 & b

< &rjel %-% Eﬂﬁﬂ T715S BT, F5 Toluenes Hal 7155 F7t2 F&58L, f715S A
Az Al . MgSO,= A3tk MgS0.8] A #7715 $F5& HAAsta, I53 =AY ES silica

gel column chromatography(A7/lZo]+= Hexane®} Toluene® &3 &viE AMR)E AAS), 33HE (25 (13.83
g, & 80%)E AUTE. FAB-MSE =43, A = n/z = 6757} 4 ion peakZA] #FHE Aol o3 =
(255 3},

7. 3gHE (519 A4
ool o AAjde)] upE Rioldl 3}gEQ IE (512 odE 59, 3h7] whsol os] dAE 4 ).

(FFHA IN-119) 344)

e {-som);
|/“

Pd(PPhs),
K-CO5

Toluene/EtOH/MH-O
72%

IM-11
Ar #1718k, 1 L] 37 flaskoell, 2-bromo—-6-iodonaphthalene 25.00 g (75.1 mmol), phenylboronic acid
10.07 g (1.1 equiv, 82.6 mmol), K,CO; 31.13 g (3.0 equiv, 225.2 mmol), Pd(PPhs); 4.34 g (0.05 eq, 3.8
mmol), 2 Toluene/EtOH/H,0 (4/2/1)2] &% &9 525 mLE ZHdl2 ¢, 80TColA 718 wukslsit). A7
Ptk 55 AAS, F715S 23 952 AR F, MgSo,= 7
Z3FATE. MgS0,0] b {7159 w5S AAsta, P53 2AYPES silica gel column chromatography (%
IM-

7=l = Hexane¥} Tolueneo] &3t Svwj= AFS)=E AAs], FHA 11 (15.31 g, 5 72%) & LAY}, FAB-
MSE S, 2%  n/z = 283¢] A ion peakZA #HSH ZHo 93] FHA IM-118 A

ol

T 5, Hks 89S Toluenel & F&

(F0A4) IN-129) 34)

Cl
OO Br CI@B(OH}: O
lePPhqq OO

IM-11 IM-12
Ar #9718k, 1 L9 37 flaskel, IM-11 13.00 g (45.9 mmol), 4-chlorophenylboronic acid 7.90 g (1.1
equiv, 50.5 mmol), K.CO; 19.04 g (3.0 equiv, 60.7 mmol), Pd(PPhs), 2.65 g (0.05 eq, 2.3 mmol), %
Toluene/EtOH/H,0 (4/2/1)¢] £% &9 321 nlE &2 dsl, 80TColA 7FE wuksldth, AL7kx &= 3,

S £dS ToluenelZ FE3UTE. 55 AAN, F715S 23 AAF= A4s &, MgSo4= =33,
MgS049] 3 7159 &S A, 53 ZAHES silica gel column chromatography(xdﬂ%oﬂ—‘f
Hexane¥} Toluene® &% &l A= AAS], S7HA IN-12 (11.42 g, 5& 79%) 2 LA}

FAB-MSE =43, A% & m/z = 3147} B4 ion peakZA] #=% Ao & 7+ IM-128 AT},
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[0277]

[0278]
[0279]

[0281]
[0282]

[0283]

[0284]

[0285]

[0286]

[0287]

[0288]

SIHSd 10-2020-0018534
(3hgH= C519 §A)

o
Ty e

Cl
40 2 "
0 Pdidbal,. PtBu, 0
kaltBu Toluene OO O
B3% O

IM-12 C51

o

Ar #9713F, 300 mLe] 37 flaskell, IM-12 8.00 g (25.4 mmol), Pd(dba), 0.44 g (0.03 equiv, 0.8 mmol),

NaOtBu 4.88 g (2.0 equiv, 50.8 mmol), Toluene 128 mL, N-([1,1'-biphenyl]-4-yl)dibenzothiophen-4-amine
9.82 g (1.1 equiv, 28.0 mmol) 2 tBusP 0.51 g (0.1 equiv, 2.5 mmol)S Ael2 Hatx, 714 7 wuksld
A B F, 0g Suo] 8L He) 47152 BANUT. $39 Toluene Hel 4715 Frh
155 FAHA AgFE AR 5, MegSO,E dx3GTh. NgSo,o] A8 H {§7159 555

star, B53%F ZAXHES silica gel column chromatography(ZH7l5o+= Hexane¥} Toluened] €% &wjE

[e)
)= A, S‘Z‘r%g 51 (13 28 g, & 8= Ay, FAB-MSE SA&, Z%F = n/z = 6297} 4 ion

el A Aol e Ricobdl 3§El e D122 dE 5o, 7] wkgel o ¢4

0_\..
i}
ol

o
o

AR

(F74) IN-139) 4)

Br
ot O QT
Pd(PPhg)y
I K,COs O
Toluene/EtOH/M ,O

75%

IM-13

Ar B9718F, 1 LY 3+ flaskell, 2-bromo-5-iodonaphthalene 25.00 g (75.1 mmol), phenylboronic acid
10.07 g (1.1 equiv, 82.6 mmol), Ky,CO; 31.13 g (3.0 equiv, 225.2 mmol), Pd(PPhs); 4.34 g (0.05 eq, 3.8

mmol), 2 Toluene/EtOH/H,0 (4/2/1)2] &3+ &£ 525 nLE A2 3, 80ToA 71E wHteldt). 227X
T F, ke &9 Toluenel 2 FEIATH. 38 AAS, §7158 L3 252 AR T, MgSO,E A
Z3Ftk. MgS0,ol A 7159 5SS A sl, 53 AP ES silica gel column chromatography (&
7§ Sl Hexaned} Toluene®] E3 &i& AH&)= AAS), T4 IN-13 (15.95 g, & 75%)S LUt
FAB-MSE S, @& 4 m/z = 283°] ¥2} ion peak®A W% Ao 9 F7HA IN-13S &l

(F0A4) IN-149) 3A4)

Br
Iiillmllii] cl B(OH), l I
Pd(PPh3),
O K-CO;
Toluene/EtOH/H .0

IM-13 1 IM-14

Cl
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[0289]

[0290]

[0291]
[0292]

[0293]

[0295]
[0296]

[0297]

[0298]
[0299]

Ar E97)8F, 1 L9 37 flaskol,

equiv, 50.5 mmol), KsCOs 19.04 g (3.0 equiv, 60.7 mmol),

Toluene/EtOH/H,0 (4/2/1)¢] &3 & 321 mLE x4 &E taf, 80TolA 714

g 89S Toluenel @ FE3IGTH. %
MgS0,8] o3 {7159 55 13k =3 2PN ES
Hexane¥} Toluene® &3 |ujE Al8)E AA S, S7H4 IN-14 (11.71 g, & 81%9)=

a, Az 4 n/z = 3147} E=x

(3135 D129 §A4)

4~

ion peak®A] =% Ao 9

_@_“

OOG

J

IM-14

Pdidba)z, PiBus
MaOtBu, Toluens

83% O

D12

Ar 97138}, 300 mLe] 3 flaskol,
0.4 mmol), NaOtBu 2.59 g (2.0 equiv, 27.0 mmol), Toluene 67
tBusP 0.27 g (0.1 equiv, 1.3 mmol)S &2 ¢3dta, 719 37
=S il 7715S 258, 5 Toluenes d3l F715S
AAdet 3, MgSO,= A=x3ATE. MgS0,o] oI #7159

column chromatography(Z7§5l+= Hexane®} Toluene® &3t
£ 8305 AU

IM-14 9.35 g (2.2 equiv,

FAB-MSE FA3l,

9. 5}@-% D22-/] aﬂ—}\-]
ool o AAjde whE Biobnl 3EEQl ShehE D228 o E

(5}2;;1- D22-/] 31—}\-] )

PAPPhs) 4

1C O

1T1-144

Ar 9718, 1 LY 37 flaskel,
g (1.1 equiv, 34.9 mmol),

IM-14 10.00 g (31.8 mmol),

IM-13 13.00 g (45.9 mmol),
Pd(PPh3), 2.65 g (0.05 eq,

A& = m/z = 6679 ¥A} ion peakZA TFHH A

SIHSd 10-2020-0018534

4-chlorophenylboronic acid 7.90 g (1.1
2.3 mmol), %

sttt AenA B9 ¥,

= AAd, 7S 23 Ad9eE A 5, NgSo,2 A=l

silica gel column chromatography(d7|Zol =

AT, FAB-MSE =H

Z7HA I-14E g1 i),

SA®

29.7 mmol), Pd(dba), 0.23 g (0.03 equiv,

mL, 4-fluoroaniline 1.5 g (13.5 mmol) %
aRkeglh. A7 FE & gkg gl
FHA AFR

Kel
=
353 ZAMES silica gel

NE AHS) = AAe, 3hehe D12 (7.48 g, <

Sof, 37] el sl 4R F 9

Dz22

(4-(diphenylamino)pheny!)boronic acid 10.10
KoCOs 13.17 g (3.0 equiv, 95.3 mmol),

Pd(PPhs), 1.84 g (0.05 eq, 1.6 mmol),

2 Toluene/EtOH/H.0 (4/2/1)¢] &3 &4 222 nLE A= ds), 80ColA 7k muksiict. 714 32
F UkS 8NS Toluenel @ FE3QU}. £2S AAS, 4712 23 Ad4E AAHT T NS0, = AZ3)
ATk, MgS0.9 AT F75Y vFS HAAsta, 53 =P ES silica gel column chromatography (712



[0300]

[0302]

[0303]

[0304]

[0305]
[0306]

[0307]

[0308]

[0309]
[0310]

[0311]

SIHSd 10-2020-0018534

o= Hexane®} Toluenee] &3 £u|E ALg)= AAF, SFFE D22 (10.98 g, & 660)E A

52
N

FAB-MSE =43, A% 4= n/z = 523°] &2 jon peakZA #HZ4H Ao o&) 33gE D22E

o
59
o

10. 3= E39] A
B ok o] o] AAldo] mE Ru-olvl 33Ee 33E E3S oS S0, &7] whSo & " = ).

(F7A4) IN-159) 3A4)

Br
g ! o {Hson: 99

Pd(PPh;)4
I K-CO5 O
Toluene/EtOH/H,O
73%
IM-15

Ar E9718F, 1 LY 3+ flaskell, 3-bromo-l1-iodonaphthalene 25.00 g (75.1 mmol), phenylboronic acid
10.07 g (1.1 equiv, 82.6 mmol), KyCO; 31.13 g (3.0 equiv, 225.2 mmol), Pd(PPhs); 4.34 g (0.05 eq, 3.8

mmol), 2 Toluene/EtOH/H,0 (4/2/1)2] &3+ &£ 525 nLE A2 3, 80ToA 71E wHteldt). 227X
3 5, 9 &NE Toluene o2 FE3IUTH. +5& A7, F715& 23t Ad+=E AR T, NgSo,=2 A
Z3FTk. MgS0,ol AAEH Y F7159 5SS A sl, 53 AP ES silica gel column chromatography (&
Mool & Hexane@ Toluene®] Z3F &wlE AFE)E AA S, F3A IM-15 (15.52 g, & 730)E LT}
FAB-MSE =A3l, 2% 4= m/z = 283°] #4} ion peakZA #HZH Aol 28] A IM-155 gldic).

(Z7HA IM-169) 34)

cl
Br
OO CI@B(OH); l l

Pd(PPh;3),
K,CO;
Toluene/EtOH/MH-,0O

87%

IM-15 IM-16
Ar 9718k, 1 L9 37 flaskell, IM-15 13.00 g (45.9 mmol), 4-chlorophenylboronic acid 7.90 g (1.1
equiv, 50.5 mmol), K,CO; 19.04 g (3.0 equiv, 60.7 mmol), Pd(PPhs), 2.65 g (0.05 eq, 2.3 mmol), =
Toluene/EtOH/H,0 (4/2/1)9] &3F & 321 nlL& AF#l& dal], 80T 7k wwiaigivk. A2744 3 §,
g &S Toluenel® FE3IAT. 52 A8, F71se E3F A= AAT 5, NgSo,= Ax3830t.
NgS0.el A} #7159 &
Hexane¥} Toluene®] &3 &vlE Al8)= AAls], T4 IN-16 (12.57 g, & 87%) & AU},

, A53 2AAHES silica gel column chromatography (7] & ol &=

FAB-MSE =R, A% & n/z = 3147} B4 ion peak®EA B9 Ao & 7+ IM-16S A ).
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[0312]

[0313]
[0314]

[0315]

[0316]

[0317]
[0318]

[0319]

[0321]

[0322]

SIHSd 10-2020-0018534

(FA =179 F4)

Pdi{dba)., PBuU; OO
O [MaltBu, Toluene
70% O

1M-16 IM-17

Ar #9713}, 300 mLe] 3 flaskol], IM-16 10.00 g (31.8 mmol), Pd(dba), 0.55 g (0.03 equiv, 1.0 mmol),

NaOtBu 3.05 g (1.0 equiv, 31.8 mmol), Toluene 159 mL, l-naphthylamine 5.00 g (1.1 equiv, 34.9 mmol) %
tBusP 0.64 g (0.1 equiv, 3.2 mmol)S AF&|= HstaL, 71E9 37 wWsisivh. A7k 23 & ukg Lo
S dd f715S 2388 Y. 354 Toluenes d3dl F715S F7I= FE311, F715S A AE9T5=
M -, MgSO,= AZ3FATE. MgS0,9] oIH T f7|F5e &S AASta, E53% 2AYFES silica gel
column chromatography(d70% ol Hexaned} Toluened =3 &wl& Al&)= AAl&, 3dE IN-17 (9.37 g,
FE 70%) S AATE.

FAB-MSE =43, A= & m/z = 4210] 4 ion peak=ZA] #=H Ao 93 33dE IM-17S AT},

(3}3E E39] &A)
"

MH O N
o) - el O J ]
MaCtBu, Taolusne O

O e O

IM-17 E3

Ar 718k, 300 mLe 37 flaskell, IM-17 8.00 g (19.0 mmol), Pd(dba), 0.33 g (0.03 equiv, 0.6 mmol),

NaOtBu 3.65 g (2.0 equiv, 38.0 mmol), Toluene 95 mL, 2-bromobiphenyl 4.87 g (1.1 equiv, 20.9 mmol) %
tBusP 0.39 g (0.1 equiv, 1.9 mmol)S AdlZ d3dtar, 714 7 sttt AL7kx 3 & ukg gujjof
S g3 715 EH3AY. = Toluened W] F715S F7M2 FE3t1, #7158 =

ek &, MgSO,= 23tk MgS0,e] oA f7)5e 5 58S AAsta, 5% ZAYPES silica gel
column chromatography(ZA7/l&o)|+= Hexane®} Toluened] &3 {ujE A}&)= AA N, & E
68%) = A

=]
=

Al

w

(7.40 g, &

FAB-MSE S48, A% 4 m/z = 573°] &4 ion peak=A #=H Aol oe 3heta E3S Q0.

11. 3= E329 A

wouge] o Axdo] mE Wiolyl HEEel B4 ER2E dE Sof, 87] wgel os) 4R & Avh,
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[0323]

[0324]
[0325]

[0326]

[0327]

[0328]
[0329]

[0330]

[0332]

[0333]

[0334]

[0335]

SIHSd 10-2020-0018534

(Z7HA IM-18¢] 34)

Cl

or ocom ()
o9 e ci
Pd(PPhs)4
O KO
Toluene/EtOHM-O

79
Ya

IM-15 . IM-18

Ar E9718F, 1 L9 37 flaskell, IM-15 13.00 g (45.9 mmol), 3-chlorophenylboronic acid 7.90 g (1.1
equiv, 50.5 mmol), K,CO; 19.04 g (3.0 equiv, 60.7 mmol), Pd(PPhs), 2.65 g (0.05 eq, 2.3 mmol), =

Toluene/EtOH/H,0 (4/2/1)8] &3F &9 321 nLE A= G3f, 80TColA 719 wwksiglct. A7k &3 +,
ks Bols Tolueneo ® FE3IAY. F5& AAS, f7les £33 Ads= A &, NgS0,.= Axsgin.
NgS0,8} oE ¥} #7159 5

Hexaned} Toluene2] &3+ &wj& ALS)E AA S, S7HA IM-18 (11.42 g, & 79%) = AU},

sl=d 2AYAES silica gel column chromatography (7 &l &=

FAB-MSE =43, A% 4= m/z = 3147} B2} ion peak@=A] #=H Ao 93 Z7Ha IN-18S F<ldlt),

(3}3& E32¢] 3HA)

O e
8 P 0o L

Pd(dba),. PiBu, QO N
g NaOtBu, Toluene O @ ‘

a2% @
IM-18B E3z

Ar #9718k, 300 mLe] 37 flaskoell, IM-18 10.00 g (31.8 mmol), Pd(dba), 0.55 g (0.03 equiv, 1.0 mmol),

NaOtBu 6.11 g (2.0 equiv, 63.5 mmol), Toluene 158 mL, bis(4-(naphthalen-1-yl)phenyl)amine 14.73 g (1.1
equiv, 34.9 mmol) ¥ tBusP 0.64 g (0.1 equiv, 3.2 mmol)& A= tlatx, 714 &F w9stgct. A271%

B %, 0 Sl 2L U #7122 BANALG. F2o Toluene Ud) §715 Frbz FEen, §7]
& FAHA AGFE AR & MgSO,E AxsI . MgS0,o] HI} {7159 w58 AAlsta, 53 24
AES silica gel column chromatography(A7/lZ&e] & Hexane®} Toluene® £33 LujE AL&)E AAS, 33
& E32 (18.23 g, & 82%)& 4.

FAB-MSE =R, A= 4 m/z = 6997} £4 ion peak®EA #=4¥ Ao o&) 3}3E E328 <ot

12. 3135 F469] HA

2w o Ao BE wiol

=
Lot
o
il
r o
Lot
b
il
=5}
NG
>
rlo
2
il
]

2
of

ol
N
T
olo
9,
Lo,
o,
)
oX
i)
¥
30,
)

(Z7A4) IN-199) 34)

(L BOH: o9 Br
e (L

Toluene/EtOH/H-O
78%

IM-19
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[0336]

[0337]

[0338]

[0339]
[0340]

[0341]

[0342]

[0343]

[0344]

[0345]

ZIHSd 10-2020-0018534

Ar 917138}, 1 L9 37 flaskell, 2,3-dibromonaphthalene 25.00 g (87.4 mmol), phenylboronic acid 11.73 g
(1.1 equiv, 96.2 mmol), K.CO; 36.2 g (3.0 equiv, 262.3 mmol), Pd(PPhs;), 5.05 g (0.05 eq, 3.4 mmol), %

Toluene/EtOH/H,0 (4/2/1)2] &3 &9 612 mLE X&HZ dsll, 80TlA 719 kst Ae27kx] 23 F,
g 84E Tolueneo 2 FE3ITh +5& A8, #7158 23t AAF=2 A4 F, NgS0,= AxsH3iH.
MgSO,0] o3} §71F9 FFS A, 853 ZAYAMES silica gel column chromatography (A 7]& =
Hexane¥} Toluene®] &3 &ulE AM)Z AAS, T4 IN-19 (19.31 g, & 78%0) & LAT}.

FAB-MSE SA3, d3F <= m/z = 2839] ¥4} ion peakZA TZH Aol o3 A IN-195 <13},

(ZF7HA] IN-209] 3HA)

OO B ¢ _)-B(OH), O
O Pd(PPh;), OO O

Toluene/ElO H/H 50
83%

IM-19 IM-20

Ar #9718}, 1 L 37 flaskol, IM-19 13.00 g (45.9 mmol), 4-chlorophenylboronic acid 7.90 g (1.1
equiv, 50.5 mmol), K.CO; 19.04 g (3.0 equiv, 60.7 mmol), Pd(PPhs). 2.65 g (0.05 eq, 2.3 mmol), %

Toluene/EtOH/H,0 (4/2/1)¢] &3 &9 321 nL2 ztel2 tlal], 80TolA 7} mwbaldith, Ae7tx o3 3,
W &S Tolueneo® FZ3I0TH. 55 AASN, *715S 23 Ada4=2 AR -, NgSo,= X353t
MgSO,0] o3} f7]159 s &S A, &E5% =AY ES silica gel column chromatography (75l &=
Hexane¥} Toluene®] &3 &ulE AM)Z AHA S, TIHA IN-20 (12.00 g, & 83%) <= AU},

FAB-MSZ ZA3], 2% 4= m/z = 3147} 24} ion peak2ZA #ZH Aol o8] F7Ha]l IM-202 FHldic).

(F7HA IN-219 #4)

EaoUe
Cl H
: PheVe
OO Pdidbal., FtBus
O FMaltBu, Toluens

77 0L
f{ %

IM-20 IM-21

Ar #9713}, 300 mLe] 3+ flaskol], IM-20 10.00 g (31.8 mmol), Pd(dba), 0.55 g (0.03 equiv, 1.0 mmol),

NaOtBu 3.05 g (1.0 equiv, 31.8 mmol), Toluene 159 mL, 4-(naphthalen-1-yl)aniline 7.66 g (1.1 equiv,
34.9 mmol) 2 tBusP 0.64 g (0.1 equiv, 3.2 mmol)S &= dstx, 71E S wwkslde;. Ae7kx T

5, wkg gl B35 g 15 38T, 5l Toluenes U@l : =
FAM Adez AAT 5, NeSo= A3, NgS0,0] A3} 77159 s5S s, 53 4=

silica gel column chromatography(Z 715+ Hexane¥ Toluene® &3 &ujES A&)=E AHAASN, 3gdE IM-21
(10.31 g, & 770)<S AT},

FAB-MSE =43, A% & m/z = 4210] B4 ion peak=ZA] #=H Ao 93 3E M-21S AT},

ﬂll
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[0346]

[0347]
[0348]

[0349]

[0351]

[0352]

[0353]

[0354]

[0355]

[0356]

[0358]

[0359]

SIHSd 10-2020-0018534

(3}5% F462 F4)

O

Pdidbaj;. PtBus
MaOtBu, Toluens
F48

IM-21

Ar #9718}, 300 mLe] 37 flaskel, IM-21 8.00 g (19.0 mmol), Pd(dba); 0.33 g (0.03 equiv, 0.6 mmol),

NaOtBu 3.65 g (2.0 equiv, 38.0 mmol), Toluene 95 mL, 3-bromo-dibenzothiophen 5.49 g (1.1 equiv, 20.9

mmol) 2 tBusP 0.39 g (0.1 equiv, 1.9 mmol)S Ae|&E dsla, 719 3kF ks, AL7kx &8 & 6k

& ol %‘% g3 f715S E3HAT. 254 Toluenes Hall F715& F712 FE311, F715S THA
eN

AHArE AT 5, NegSo= X3t NgS0,0] o3} /7159 s5< s, 53 24 =

oo
N
fru
o
2
L)
ot
ot
M
S}
e
&
—~
-
=
>
=

gel column chromatography(A7lZol= Hexane¥} Toluene?d Z3% &w|= A}
g, —/Vl'g 90%)E C}\)\q

FAB-MSE =43, A% 4 m/z = 6797} B4 ion peakZ=A] #=5 Ao 9l&) 3}3E F46L F<lglc),

13. 3}%E F539] 34
ool o AAjdel mhE Ri-obnl 81eEQl ShRHE F532 dlE So], sl wkgel o dAdE 5 ATt

(8Hgt= F539 )

& g %
h.aGIB.u Tcsue-'le

IM-20

Ar #9713F, 300 mLe] 37 flaskell, IM-20 8.00 g (23.4 mmol), Pd(dba), 0.40 g (0.03 equiv, 0.7 mmol),

NaOtBu 4.50 g (2.0 equiv, 46.8 mmol), Toluene 117 mL, bis(dibenzothiophen-4-yl)amine 9.82 g (1.1
equiv, 25.7 mmol) ¥ tBusP 0.47 g (0.1 equiv, 2.3 mmol)& A= tlatx, 7149 &F wistgct. A271%
T 5, 93 &vo] E& Y fU5S EHSY. 5ol Toluenes H©l3l] 7]
S HAA AAFE AAT T, MgSO,E AE3TE. MgS0,S AT FUSY w5
AES silica gel column chromatography (A7)0 Hexane®} Toluene®] Z3F |ujES AL&)E AA&, 33

B F53 (13.44 g, 58 87%) < 4Yrt.

_I N' OINI

& 32 ZEsa, §7]
KeN

> ANsta, A5 24

%2 4 m/z = 6597} &4} ion peak@ZA TEHH Aol o3 sstE F53& A FT).

&3]
=
T
=
w2
il
e
ol

Ol
=
Y,

ool o AAlee] mE Rimoldl HEHERl 3jHE (542 dlE S0, dh7] vkgel ofs ddE = Sl
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[0360]

[0361]
[0362]

[0363]

[0364]

[0365]
[0366]

[0367]

[0368]

[0369]
[0370]

SIHSd 10-2020-0018534

(704 =229 34)

| @ -CTEN
e
1 Br
Pd(PPh2). CO

K-CO;
Toluene/EtOH/H-O
76%

IM-22
Ar 91718k, 1 L] 37 flaskoll, 2-bromo-1-iodo-naphthalene 25.00 g (75.1 mmol), phenylboronic acid
10.07 g (1.1 equiv, 82.6 mmol), KyCO3 31.1 g (3.0 equiv, 225.2 mmol), Pd(PPhs), 4.34 g (0.05 eq, 3.8
mmol), 2 Toluene/EtOH/H0 (4/2/1)¢] &F &9 525 mLE el 2 g3, 80CelA 7t wwraigict. A-2714
> T, vg NS Toluenel® FE3IATE. 55 A7, F715S £33t AdgE AT F, MeS0,=
AZEFAT. MgS0,8l ¥l Fr159 5L AN, 53 FAXHES silica gel column chromatography
5%

(ANl HexaneZ Toluened] &3+ &ulE Ab8)= AHAS, T0A IMN-22 (16.16 g, & 76%)5 LT},

Z} ion peak®A] #AZH Ao & FIHA IM-225 i),

A

FAB-MSE SA3, d%F 5 n/z = 283¢9]

(F74) IN-239) 3A4)

() ad{som, [
Br
STl -
K-CO5

Toluene .v‘EtOH/H @]
T3 %

IM-22 IM-23

CI

Ar #9718}, 1 L 37 flaskol, IM-22 13.00 g (45.9 mmol), 4-chlorophenylboronic acid 7.90 g (1.1
equiv, 50.5 mmol), K.CO; 19.04 g (3.0 equiv, 60.7 mmol), Pd(PPhs), 2.65 g (0.05 eq, 2.3 mmol), %

Toluene/EtOH/H,0 (4/2/1)¢] &% &9 321 nLE XEl2 dsll, 80TCoA 7FE wuksliel. ALe7kA &= 3

S 8-S Toluenel®2 FE3I Y. 755 AAS, F715S 23t AAF= A4S &, NgS0,= A=3H3 T,

MgSO,0] o3} f71%59] v FS A, &5% =AY ES silica gel column chromatography (75l &=
M-

Hexane®} Toluene®] &3+ {ujE AM&)E AA S, =7 IN-23 (10.55 g, & 73%)S A},

“

FAB-MSE =43, A= & m/z = 3147F B4 ion peakZA] #=% Ao & 7+ IM-23S AT},

(3}3HE G549 34

®

>N
OO P (dba);. PlEuy G N (o]
MNatBu, Toluene @ @
) o

IM-23 G54

Ar #9713F, 300 mLe] 37 flaskell, IM-23 8.00 g (25.4 mmol), Pd(dba), 0.44 g (0.03 equiv, 0.8 mmol),

NaOtBu 4.88 g (2.0 equiv, 50.8 mmol), Toluene 127 mL, bis(dibenzofuran-3-yl)amine 9.77 g (1.1 equiv,
28.0 mmol)  tBuP 0.51 g (0.1 equiv, 2.5 mmol)S X&H=Z Ysta, 7}E F ATt 274 Z3Y

ol
o

5, g Biel =& Yl wrlse w38l Y. 5l Toluenes YWl #7|s& F7H2 FFdtal, #7I
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[0371]

[0373]

[0374]

[0375]

[0376]
[0377]

[0378]

[0379]

[0380]
[0381]

[0382]

[0384]

SIHSd 10-2020-0018534

FAN HE5R AP T, USOE AZFAT MgS0,8] PRI} 7159 BHS WAL, A5G 2PN
G

silica gel column chromatography(d71%ol+= Hexane®} Toluene® &3 &ujE AL&)E AA, I}T=E
(14.4 g, & 90%)E LA},

FAB-MSE A8, A= 4 m/z = 627°] £ ion peakZA #HZH Aol o8 3FE G545 Tl

15. 33E G582 TA

B e o AAdel mE Rwopwl S HEQl 3eHE (582 A& 5o, s wkeel oJa

ox
i
5
2
°

(F3HA IN-249] 343)

2 H
G {Om: DI
[MaCtBu, Toluene

81

0
i)

IM-23 IM-24

Ar #9713}, 300 mLe] 3 flaskol], IM-23 10.00 g (31.8 mmol), Pd(dba), 0.55 g (0.03 equiv, 1.0 mmol),
NaOtBu 3.05 g (1.0 equiv, 31.8 mmol), Toluene 159 mL, aniline 3.25 g (1.1 equiv, 34.9 mmol) 2 tBusP

I\

0.64 g (0.1 equiv, 3.2 mmol)S &= ©lstz, 714 ﬂw wykstgivk. AL7HA 9§, vhg fujel] =&
gl f715e EFAT. 735l Toluenes Hl3) F7tR FEII, F715S FHA ADFE AA
gk 3, MgSO.= =T, MgS0,S AT /7159 w5 HAAsty, 5% ZAYES s

chromatography (%7l 5-oll= Hexane¥} Toluene®] 3 &vlE A= AAS, IFE IM-24 (9.56 g, &

&= Q" 1lica gel column
81%)E A,

FAB-MSE SA38l, d% 5 m/z = 371°] £A ion peak®A #FH Zlo| oJal spete IN-245 g
(g}sl—‘j G58/] -51—/14)

H
N

ﬁ Pelldbals, PlBu;

MaliBu, Toluene
T2%

IM-24

ArE917138F, 300 mLe 37 flaskell, IM-24 8.00 g (21.5 mmol), Pd(dba)2 0.37 g (0.03 equiv, 0.6 mmol),
NaOtBu 4.14 g (2.0 equiv, 43.1 mmol), Toluene 108 mL, 4-bromo-9,9'-spirobifluorene 9.36 g (1.1 equiv,
23.7 mmol) 2 tBu3P 0.44 g (0.1 equiv, 2.2 mmol)S &= Y3sta, 7149 7 wvkslsict. A7+ *“jﬁ
%, Wg e & g3 frlss 23T, 5 Toluenes W3l #F715E& F7H2 FE31aL,

A APFE AT F, NgS04E AT MgS049] B /759 s5S

< silica gel column chromatography(#A71%¢l+= Hexane®} Toluened 3

G58 (10.63 g, & 72%)& LA

FAB-MSE =R, A= 4 m/z = 6857} £4F ion peak®EA] B9 Ao 9&) 3}3E (588 <lglct,



SIE35 10-2020-0018534
4 % v,

[0386] (2=} 2ol

[0387] 3k 315 A4, A17, B13, B20, B40, (25, C51, D12, D22, E3, E32, F46, F53, G54 2 G585 A AAZF
Az ARl AAle] 1 WA 159 f7] AA 2% 225 AZ38H3i.
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e 00
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: 00
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O O 0 Sendhave
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[0391] 625 51 b2

[0392] D22 E3

e =
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[0394]
[0395]

[0396]

[0397]

[0398]

[0399]

[0400]

[0402]

SIHSd 10-2020-0018534

&
B o
@

G58

7] vlae] SEE R-1 WA R8E AR ANF AR ALgshe] uad 1 WA 89 7] A7 W 2%
g Az,

[W]are] 3}gte]

> j
I wpeat

®
&
Qa5 .

R4

HT1 Oﬂ

2
ot
b
X
I

AA e 1 WA 15 2 Blae] 1 A 8¢ 57 #A ITOZ 150nme] A1 A5 A,
Hm%%2%&5%§1%m$ﬂﬂ;Wj$%o%r%ﬁﬂﬂ,MNﬁiummTﬂ4?%§¢€Z% st

Ale] 3gtE EE vlald 3gEE 10nm F719 &4ﬂﬂs%:ﬁﬂﬁﬁ BHOl BDE 2% %33+ 30n %ﬂqﬁl
BEe BAsa, ET1e 1om F9 B3 AXFS 43, B12% 20 F79 A4 FEFs dAsta,
LiFE 1nm 779 A2 9 %»%ﬁélﬁlﬂzﬂgmquOMy 9:1(Fyn) = FZ2ete] 120nm F719
A2 AFS AT, 4 T 2F Wy FRAHeR PAEY

3
nm
o
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[0403]
[0404]

[0405]

[0406]

[0407]

SIHSd 10-2020-0018534

i
N )
5o o 0

*‘/\1011 LA 156 2 vjate] 1 WA 8ol whe 7] dA 2 2xke] dsk, wida, 2R as 2 AHRE ¢

7] & 1° YERdn.
F 1
ARFA A 5 At =1 LT50(h) g & S
(V) (cd/A) CIE(x.vy)
A 1 Ao sistE A4 4.8 5.5 189 0.141, 0.051
AAd 2 Ao 8H3HEALT 4.6 5.5 190 0.142, 0.051
21X 3 2N ¢ 33HE B13 4.7 5.6 196 0.141, 0.051
A4 4 A4 33 B20 4.6 5.5 195 0.141, 0.052
A 5 Ao sH3tE B40 4.6 5.4 197 0.142, 0.052
A4 6 AN 3gHE (25 4.6 5.4 199 0.142, 0.051
A 7 AAd sstE €51 4.8 5.4 196 0.141, 0.051
2Ae 8 A Ao 313HE D12 4.8 5.5 188 0.142, 0.052
A 9 24 33HE D22 4.7 5.4 190 0.142, 0.051
AAld 10 AAd SRt 4.8 5.6 184 0.141, 0.052
AN 11 24 33HE E32 4.8 5.6 189 0.141, 0.052
AA A 12 AN e 3}3HE F46 4.7 5.3 193 0.141, 0.051
AN 13 A9 33HE F53 4.8 5.5 192 0.141, 0.051
AA 4 14 AN 33HE Gh4 4.8 5.6 197 0.141, 0.052
A Al 15 Ao sH3tE G5 4.8 5.6 185 0.142, 0.052
Hlale] 1 Hlwe] 3}3HE R1 5.0 4.9 167 0.140, 0.052
Hl3lof 2 Hlwe 35t= R2 5.2 3.8 165 0.141, 0.053
Hlnle] 3 Hlwe] 3}3HE R3 5.1 4.0 167 0.142, 0.051
Hlnlof 4 Hlwe] 3155 R4 5.3 4.2 163 0.139, 0.049
Hlald 5 Hlae] 31eHE RS 5.1 5.0 168 0.140, 0.050
Hlaw e 6 Hlwe] 315= R6 5.5 3.5 155 0.137, 0.047
Hlale 7 Hlae 31eHE R7 4.9 5.0 157 0.143, 0.053
Hlnlof 8 Hlwe] 315= R8 4.9 4.9 169 0.142, 0.052
DB FEe 1omd/cn ol ZAF grolm, wbzk 4He 1.omA/en oA el grolth. Y] ® 1S Bzahw, AAe] 1
WA 1562 Hlale] 1 WA 8 tiu] AF5Hetsl, Fyst 9 185yt B dHe o HAAlde] e Ex
oldl 3}FES X&E p- Aduzdr|E x@Fo A AFFHAYs, FrEst @ nassrt GAEHNAY. 4
92 Hdste] digk do] Hold Uzdr|E EYFoEN ofnle] BEA4S fFAStEA, Ao Frysivr ddy
Ak, mgh, GEzelvje] #drvh XFEe] gl wE FIrF A, 2o g o]l Aty o] AAs o
Axo], ABAo = S FJA 5 7] Wi a8&% FFHAG
AAld 1, 2, 8 WA 11, 14 H 155 53] &9 a&0] ddES A & k. FFE A4, Al7, D12,
D22, E3, E32, G54 % G58&= wZd7|e] a Al A&7|E EFete], a A A} A&7)et HEH
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[0408]

[0409]

[0410]

[0411]

[0412]

[0413]

[0414]

[0415]

[0416]

[0418]

SIHSd 10-2020-0018534

a’ S ARAE F A Aol G A Wikl Ao, G A28 A% dae)
Aol Nz AE5dezd B4 A9 BuAe] AstHol 24| o 5%
BHZ el Ao 4FH Aol AAY FEol Py Woldy wuAT

AAd 3 A 7, 12 2 13+ 53] &AF o] g, 33HE B13, B20, B40, (25, C51, F46, ¥ F53+ 4
=971 & gxe] AB/E Tadstel, & AN AFH AW/} GEA/ G e GA FRE AG
o224, ofFl FRel Fdo| HF At ) Aert gt 7] wiEed el

Hlalef] 18 A9} nws] E3] A Ho] AstEs 23S B, vlud 3¢S RIS

st FAsH BAS Fa tzuslel Ao obylzt ARl A, tEEse) 2he] 9717t A8
3 gle], WEEle] OO A%t 2 RES K3, HHOE olw|F WA WSk AopyomH, P
He fFEshe ohnel 4L 4] SR guRoR v,

Hlare] 20 ¥3HE Wlale] 3ehE R2E UEZE7|E Edehs obdl sgEolAnt dduzdrE xdstal A
27] ol dsp Aol wtow, wpdo] Fakx| gob mlale] 29 &xb o] @il mdo] yrth

wlate] 3, 9 4o EFE wlie] ST R3 L R4t B Ao A AAlde} FAS YA Ba) Yzdsly 8
ARl opR17)7h Ags o] Sl shgtE oA, yxgrle] sdyl ol thd WFS)E Afeta glo] o
TS ne]7]e] dFes F4 ~elF (stacking)e] wi-¢ Aeta, FE 2:7b 7] Wl & wavF 44 o
ofd o BdEm, ol wzt AAldel vus) e 3 R 49 WP & @ FHo] BT A}HE AHE
Halvt

ulse] Gol E3bE Wae] SR RGS E Uw@el o ANdel FAEA dAZ Ba) presle Agxd ofl
=13 2~

1k Agsel gk AFBOIAW, APl 249 ARG ekl B 28 (stacking)ol S A,
F3 ewsk 7] dEe] 4 Bak 47 Aol A mas) el 69 WY BE D Sl BE As
= e wav.

Hlalef] 5 9 7 AAld e} Hlaws] 53] WF g&o] AstEe dAE Bt v 3E Rbe W=z Er] 9
2gkd Hd 7)o ezl gizFH(dibenzofuran) 7F X3 glar, H|wo] 3gE R7S tlolwl 3}
dEolERE g My Aart Uz Ao R A

Hlule] 82 AAld9L vl g & 2 FHo] BT AstEe ZA34E Btk vald 33E RS dAdx
o 3-tlMlzFFebd 71 (3-dibenzofuranly) 2 9-#'tEZ7](9-phenanthlyl) = %A]oﬂ 75233].04 o Bas 44
dojt Aoz JAudrt. &, B2 =¥ (stacking)o] "% A& = = 9-#HFEZH 7] (9-phenanthlyl) 7} &
Zroll Agetar, sAlel A Aol "HAdo] ol -tz Fabd 7] (3- dlbenzofuranly)ﬂ' A2 Aztsto
A 2HF o] FE, S 257t Asdel wek £2k & 37 GA At A & 9 FHol

o, ¥ wmel AAeE WHIRAR, ¥ wo] &pe slERollA B A4 AR A B ol
T 1%H Aot BHHe SRoR WA 2uA vE TAH FuE ANE 5 dvke A olHE
S Qe Aotk qeluw oA J&@ AAdE BE WelA dAHed goln @4 o] ol Aow ol

ETR: 2t =% 99 EIL: AA 55
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EIL: Ax F+4Z

EL2: A2 A=

=
R=2%)
10
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T—ETR
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Ef2
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~—EML

~—HTL

~—HIL
——EL1

}ETR
}HTR
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