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[0108]
[0109]
[0110]
[0111]

[0112]

[0113]

[0114]

[0115]

[0116]
[0117]

[0118]

[0119]

[0120]

[0121]

[0122]

[0123]

}: Kethley 236(source measure unit)< Apg3&te] =4
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-
°

2% : SpectraScan Pr-650& Al&3le] &3

2oy me sy 12 BASE dgEe
A Sl WA AR, T F] BFEERTE 9

, 8171

ol3f, & WHe] olsfE w7 flate] niEAS HAlAE AAIGT. 2y, s7]9] AAde 2 IS dAlE
7] 91gk Flojw | ofof] ojste] I ko] Wyt A HE AL oy
<A A &>
<gAd 1>
I%E 1A g9H= 1B 9= 1C
Br
) »e
[ ] !%’/N
Br O O
S ;
334.22 7581

1) 33tE 149 Az

2-(4,4,5,5-HEZHE-1 3 2-t] A H 2 -2
2-yl)benzolh]quinoline, 30.5g, 100mmol),
(400mL)ell +A3] Hl F oM BAAE FENS Hrista,
& ¥ F 1047 Bk 7t kel

CHCl3/n-Hex o = A2 3tk 471 shet=

-z [h]F==(

ZF3&}har,

~
,_x

bromophenyl )benzo[h]quinoline, 2

MS : [M+H] = 334

2) 33E 1BY A=

A7) DA dAdsk s 1A(24.1g, 72.1mol)E AL 7St F
LEE FAX8tgt. n-BuLi(2.5M in HEX, 34.6mL, 87mmol)<S W2
kS &5l golo] 2 7-t)H 2 REF Q #=(2,7-dibromof luorenone,
T Ao F2% & A F wNksATh. WS ESL%OH

7]
2nLs A7beE § 80%kell A
SELE
oF F

%"1

ol z}ate] shet

SAG B

~=(

dolH =5

)|
ERENSUE EEES
al

4,45 5-tetramethyl-1,3,2-dioxaborolan—
1(28.3g, 100mmol)& EIEZtsto] =25
ZeE(2.3g, 2mmol)
T btadges A
2-(2-BERADWE[h]FEd2-(2-

, /\g/HE Q_oni;

<+ THF(100mL

LR IERET

s Y, -78C

oF 40% F<F ankg

24.7g, 35mmol)S 713 muFsIITl. oF 14
T84 d3tedrw 5

7bef Al &gt



[0124]

[0125]

[0126]
[0127]

[0128]

[0129]

[0130]

[0131]

[0132]

[0133]
[0134]

[0135]

[0136]

[0137]

SS90l 10-1408515

NS ;[ = 575

<Al 2>

7] g 19 Dol e 3% 1A(12g, 36mmol)E Aa 2975l A F4= THR(100mL) S Yar, -78°C2
£ 2x2 $A890t. n-BulLi(2.5M in HEX, 17.2mL, 43mmol)& ¥+ &Moo Z7}sloick. ¢ 408 H<QF myk
kg 3 g0 2-H 2RI Q¥ =(2-bromof luorenone, 9.1g, 35mmol)S 713l *’H%}“E} o}

HEOR ST F A B wuath W EFBl £84 Guary §9 1 T MFS B

shleh. - A viadlgo R f71S5S AR F, olddHES Zhe) aAl shghe 2BE Alxsieln

7] DellA 42 35E 2BE U o] AASHA ¢kal, olMEAL 100mLE 7el wHbeklth. whg §del Sk
2nLg A7rs T 80% 1*1 7hd wgkeRglth. 8AIRE Eob w2 o R A AHE w=dA A EF
sk, FAxE FFES IM NaOH &4 1200LE 7Hsf wwhek & =2 AojF F oFfste] 3= 20(15.7g,
& 8815 AZ

NS ;[ = 496

<FA o 3>
0= A 3 B 9% 3C
Br Br
’ oy 0y
b X i
‘ O P O i
= =
| A ‘ P
284.16 464.37 446 35

1) 3}gE 309 A=

2-(4,4,5,5-HEgHE-1, 3 2-t] AR 2 8-2-4) A=W (2-(4,4,5,5-tetramethyl-1,3, 2-dioxaborolan-2-
yD)quinoline, 26g, 100mmol), 1-HZX-2-9 ¢ TMlA1(28.3¢, 100mmol)E EH Ez}slo] =2 F2H(400ml) ol 23]
59 &, 2M EJ*WL FEANS Hubsta, HEZH2EA DY 20 FEE(2.3g, 2mol)E& B2 &, 1043
2ok 7 oo

2 2EE WEI, A4E $92 TS5 FAnUHoR A%, CHCli/n

-

NS : [ = 284

2) 33E 3B A=
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[0138]

[0139]

[0140]

[0141]

[0142]

[0143]
[0144]

[0145]

[0146]

[0147]

[0148]

[0149]

[0150]

[0151]

SS90l 10-1408515

A7) Dol A FAde 83% 3A(10g, 35.2mo0l)S A B97ate] A B4 THF(100mL) S Y1, -78°CE e &
n-BuLi(2.5M in HEX, 17.2mL, 43mmol)& ®FE &olo] Z7}etgict. oF 408 E<t wrksk &

=3 g 2,7-tB2RIEF 2 ¥3=(2,7-dibromof luorenone, 9.1g, 35mmol)S 7}3
o o3 T 37+ Eob wulelgdtl, ke EEEo| £gA odsloln

2 il
washlth. F 2t vladlg s {1 ARAR §, JEdHES Jle Al shehe

A7) 2)ollA E& SEE 3BE U o AASA i, ofAEAN 100mLE 7Fe] nwkelsivh. wb
L A7hE Fog0melM sk washdrh. sAZ B¢ ww F deom 43 44
ofgfsta, B3 olBgR AL & Az SRS I NaOH £9) l20nlF sbe) wad F B
ste] 8lstE 3C(9.9g, & 63%)E AZ3HST).

NS [MHH] = 446

<A o 4>

slg-E 4A slgE 4B glgtE 4C
Br Br

(J L2 L0
= OH
o | O | O

S
N N
Br Br

Molecular Weight =284.16 | Molecular Weight =543.26 | Molecular Weight =525.25

1) 3§E 409 A=F

5-(4,4,5,5-E|Eg}H€-1,3 2-tFA B 2 &-2-U) F =T (5-(4,4,5,5-tetramethyl-1, 3, 2-dioxaborolan-2-
yl)quinoline, 28.4g, 100mmol), 1-H.Z2X-2-2 Q2 =WlA1(28.3g, 100mmol)ZE E|E&}slo] =255 TH(400mL)ol] <7

3 =l F, A BADE £EAS AFsa, e AEAYE e BeHE(2.3g, 2mol)S ¥ F, 10
AE FeH b mwsldnh. geoR eEE WERI, A4E $9% R4 Pbhuigor dzsu

N2
CHCls/n-Hex o2 AHAA S| 7] 33E 4A(15.3g, & 54%) &5 A3,

NS ;[ = 284

2) 3}5HE 489 A=

A7 DellA 3d3t sl3tE 4A(15.3g, S54mmol)E A4 E97I8FA F4 THF(100mL)E €31, -78CE Hb& &
=2 fA89 . n-BuLi(2.5M in HEX, 26mL, 65mmol)2 WkE golo] Z7}3}ich. oF 408 woF wikslk &
< &3t gdlo] 2-H 2 REFQ #=(2-bromof luorenone, 14.0g, 35mmol)S 7}8l wwkalF T, 2k 1A 7 & A2
o7 23 I 3A7F Bk wHkslYth, HES E3E S84 dsldny LAL JHE I THFES 28T,
T4 A madl o R §715S AxA 5, o E2E ste] A 3HE 4BE A %3t

3) IFE 4C9 A=

71 2)ellA L FEFEE 4BE ¢ ol AASA ¢Fa, ofHMEAN 100mLE hE]l awtskith. WkE &Ml ik

omLS Z—M%& ? 0ol Al 7k :ukslSlth. 8AIE o nNE & gRoz 2 *ﬁ*é
osta, EF oESE A & Axd 3HEES IM NaOH £ 200mLE 7Fsf] wwksk & &
ko] 33HE 40(24.7g, & 87%0)E AT,

NS : el = 525
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[0152]

[0153]

[0154]

[0155]

[0156]

[0157]

[0158]

[0159]

[0160]

[0161]

[0162]

[0163]
[0164]

[0165]

S=S35| 10-1408515

<A 5>

3¢S H5A

N— Br

334.22

1) 3§E 589 A=F

6-(4,4,5,5-HEZHE-1,3,2-t] AR 2 &-2-U ) A FEL| U (6-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-

yl)phenanthridine, 31lg, 100mmol), 1-B 22X -2-2Q =wlA(28.3g, 100mmol)E H Ez}slo] =2 F 2+ (400ml) ol
3] =1 F, oM SEE FE&AS HUtela, HEsHAE A X~ B8E(2.3g, 2mol)S €2 T,
10412 Bt 7 aRksiqinl. 2oz 2xEE WFa, 44" &9E& FF Hbbavgoes Axsta

Q.
CHCls/n-Hex o2 AHAA S| 7] 335 5A(28.4g, & 85%)E A3k,

NS ;[ = 334

2) 3gE 5Bo] Ax

7] 1A A @} 2 5A(16.7g, 50mmol)E A H-9|7)atell Al 4= THF(100mL)E Y1, -78°C2 whe &
& frA8kdth. n-BuLi(2.5M in HEX, 24nL, 60mmol)S WhE &9l A7hsholch. oF 408 SoF wukgh & b
3 Qoo 2-H EE%$£ J]+=(2-bromof luorenone, 13g, 50mmol)<S 7}3l —’H}O]"?ir/} oF 1217+ AFe-o

=

Kol

o H _—

2 FeW F O3 B musglnh wg EgEel 84 dste
_‘?_

= oN
A= gul 2y =
T 2 ntadlg R FUsS AXAX 5, dEdH=E Jhe A shekE

3) 3FE 509 A=

A7) 2)olA L FFFE SBE Y o)A AASH i, olMEAF 100mLE 71| wHESFITE. RES golo] At
omLS Zﬂ.ﬂf‘& i 0%olA 719 wwralitt. 8/\] b Fob mwwk F oAdeow A3 MY =4 S
oAsta, B oL E NE T Axy FFES IM NaOH €9 200mLE 78 wvlksk & B2 HolE F oz

]:]
sto] #3HE 50(17.92, & 7208 Az 3}933}
MS ¢ [MHH] = 496

<@ 6>

9= 6A

e
e

398.31

1) 3E 649 A=
9-9d -9H-7}u}E-3-U-3- . EAH(9-pheny | -9H-carbazol-3-y1-3-boronic acid, 19.9g, 50mmol), 1-H2X-2-Q
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[0166]

[0167]

[0168]

[0169]

[0170]

[0171]

[0172]

[0173]

[0174]

[0175]

[0176]

[0177]

S =MlA(14.2g, 50mmol)E HEglslo] =2 F2H(400nl) o] 3] =<1 T 2N ERIZE RIS Hrlela, |
EfH|2~Egud o FEE(2.3g, 2mol)S ¥ F, 10417 &< 7 wnksiglel, ARog 2EE v
Fa, AR g8 T4 Anadg oz A%, CHCly/n-Hexo 2 AHAAS S A7) 33E 6A(10.3g,
TH 52%) 5 AT}

NS ¢ [l = 398

2) 33E 6Bo Ax

A7 1)ollA B4k 813E 6A(10.3g, 25.9mmol)E A& B-97|ste A F-4= THF(60mL)E Wi, -78 CE Whg &
5 A8, n-BuLi(2.5M in HEX, 14.5mL, 36.3mmol)& Wh& gollo] AH7}alqic). oF 408 Fo+ wwst ¥
HES &9l oo 2-H 2 WEZF 0 ¢ +=(2-bromof luorenone, 6.5g, 25mmol)<= 7}3] wkslsich. oF 1A & A
207 &% T A B wRksgith. WS E3Ed 484 d3dEE £ U1e F THFSS 23S
o F 2t vadFo R §715S UERAZ &, dddHE2E sts A 35E 6BE AlFEeiT.

d AlgA] ekar, obAEAL 60nLE 7hal muketith. W-g g 3
L2 #7he i 60sell A 7k abatleh. 5212 ek ant § deom 48 44 i
ousti, &b qEER AL F Adxd Sges 1M NaOH &) 100nLs 7hel ankeh & =
skl kg 60(6.2¢, & 44%)F AlZaoiH
MS : [MHH] = 560

<AZd 1> FFE 1-1-259] A=

Molecular Weight =771.93
Exact Mass =771

2-(4,4,5,5-E|Eg}HE-1.3 2-t SAIH 2 &-2-A ) Z[h] F =T (2-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-
2-y1)benzo[h]quinoline, 13.4g, 44.0mmol), &}3&E 1C(6.7g, 20.0mmol) % EAFIEH(5.5g, 40.0mmol)S
Egs|=e2 /e (300nl) H o E100mL)o] EFE U dEAZG. HEZp|A(EfUdEs3)ZeE(0.4g,
0.36mmol)& 7] Aol 7}sGitt. EFES FFolA oF 24X 7F EF wrek ths Ao g Wrbaslgivk., A
de aAE o 3g THE/EtOHZ gAlste] 3}ehE 1-1-25(7.1g, & 46%)5 A=s30H.

NS [M+H] = 772

<A Zd 2> 3PS 1-1-239] A=

Molecular Weight =669.83
Exact Mass =669
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[0178]

[0179]

[0180]

[0181]

[0182]

[0183]

[0184]

[0185]
[0186]

[0187]

SS90l 10-1408515

U Ekdl-2-d-2-1 22k (naphthalen-2-y1-2-boronic acid, 7.6g, 44mmol), 3}&+E 1C(7.0g, 21lmmol) 2 EFL

EF(5.0g, 35.9mm01)S EIEZS] =2FFH(E00nL) R E(100mL) e 3= W FEAZY. HEDGY 2 (EL
2222 eHE(0.4g, 0.36mmol)S 7] e Jtelgivt. EFES SRl oF 2443 Fb awkek vhs A
Loz YAsth. AAE A4S o33 THF/EtOHZ AAste] 8H3HE 1-1-23(10.7g, & 76%) 2 AZ& it}

=t

l‘

NS [ = 670

<Az 3> IJFE 1-1-179 A=

Molecular Weight =496.41 ;

N
@[ 3 Q Molecular Weight =735.90
N © Exact Mass =735
B\
o

Molecular Weight =446.36

A7) Aze] 19] 1-1-259] Alxdo] oA, 2-(4,4,5,5-EHlEgHE-1,3,2-TSAL R 2 -2-A )z [h]F = (2-
(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-y1)benzo[h]quinoline) thAlel] 2-(2-(4,4,5,5-6|Eg}tHE-1,3,2-
t2aly 2 @k-2-d) Uz ghal-6-)-1-9H d-1H-H % [d] o] 1| T} = (2-(2-(4,4,5,5~tetramethyl-1, 3, 2-

dioxaborolan-2-yl)naphthalen—-6-yl)-1-phenyl-1H-benzo[d]imidazole, 4.5g, 10.0mmol)3} 3}gE 1C thAle
8182 20(4.9g, 10mmol)E A}43F AL A9stm U3 PHoz Sl 33HE 1-1-17(4.8g, & 65%)<

A 23
NS [N+ = 736

<A Zd 4> 3PS 1-1-199] A=

< > { \ > N
X e
7 l\{ 4O 7 |\\| .

Ll — A ®
=~ ©» O~

Molecular Weight =435 .34
Molecular Weight =724.87

Exact Mass =724
d7] Az 19 1-1-259] Azl dolA, 2-(4,4,5,5-HEGHME-1,3,2-T SAI R 2 -2-d) Az [h]F = (2-
(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-y1)benzolh]quinoline) EIESC 2-(4-(4,4,5,5-E| Eg}w €~
1,3,2-USAtH 2 H-2-2)Hd)-4,6-t)Hd-1,3,5-E&o}2(2-(4-(4,4,5,5-tetramethyl-1, 3, 2-dioxaborolan-2-
y1)phenyl)-4,6-diphenyl-1,3,5-triazine, 4.4g, 10.0mmol)& AF&3F AL A|Lstr FA3 g oz whe-35}o]
shgh= 1-1-19(3.6g, & 49%)5 A=kt

NS [M+H] = 725
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[0188]

[0189]
[0190]

[0191]

[0192]

[0193]
[0194]

[0195]

[0196]

[0197]

S=S35| 10-1408515

<Az 5> FE 1-5-19] A=

Molecular Weight =669.83
Exact Mass =669

A7) Az 19 1-1-25¢] Axdol  ojM, 2-[9,10-v-2-Z e d-2-¢tES AL ]-4,4,5,5-H Egtrg-
1,3,2-t] A R 22 (2-[9,10-di-2-naphthalenyl-2-anthracenyl ]-4,4,5,5-tetramethyl-1, 3, 2-dioxaborolane)
Ao 9-(U=zEdl-3-d) et EgFA-10-Y-10-E 2ZAFH(9-(naphthalen-3-y1)anthracen-10-y1-10-boronic  acid,
3.5g, 10.0mmol)< A&t AS AQsla sLdst WHo=z Hk&sle] SFE 1-5-14.1g, & 57%) = A3
o}.

NS [ = 719

<Az 6> 3E 1-6-19] A=

.y

99

Lot
O

Molecular Weight =685.84
Exact Mass =685

A7) Az 19 1-1-25¢] Axdol dojM, 2-[9,10-v-2-Z e d-2-¢tES AL ]-4,4,5,5-H Egtr g~
1,3,2-t] AR 22 (2-[9,10-di-2-naphthalenyl-2-anthracenyl ]-4,4,5,5-tetramethyl-1, 3, 2-dioxaborolane)

qalell  2-(4-(4,4,5,5-H| Egtd€-1,3, 2-T SAL R 2 @-2-4) 7 ) -1-s d-1H- Wl & [d] o] " o} & (2-(4-(4,4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-y1)phenyl)-1-phenyl-1H-benzo[d]imidazole, 4.0g, 10.0mmol)E, 3&3IE
2C tiAalel shgHE 30(5.2g, 10.0mmol)E AFE-3H A& A9ty FUg Wyoz wgste] gE 1-6-1(3.9g,

T8 52%)S AU
NS [N+ = 686

<Azxd 7> PE 1-6-79 Ax

Molecular Weight =669.83
Exact Mass =669
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[0198]

[0199]

[0200]

[0201]

[0202]

[0203]

[0204]

[0205]
[0206]

[0207]
[0208]

[0209]

S50l 10-1408515

A7) Az 19] 1-1-259] AZFdol oM, 2-[9,10-U-2-yz g d-2-dEIA I ]-4,4,5,5-H EgE-
1,3,2-t] A R 2 T (2-[9,10-di-2-naphthalenyl-2-anthracenyl]-4,4,5,5-tetramethyl-1, 3, 2-dioxaborolane)
tixlell  4,4,5,5-HEZHE-2-2-(GZ&A-7-d)} =D ell-6-Y)-1,3,2-H ZSALLZ 3H(4,4,5,5-tetramethy | -2~
(2-(naphthalen-7-y1)naphthalen-6-y1)-1,3,2-dioxaborolane, 4.0g, 10.5mmol)S& A}&-3t AL A|ostn Tds3h
o 2 wkgsle] 33HE 1-6-7(4.7g, & 58%)S A 23T

NS [N+ = 670

<Az & INFE 1-1-299 A=

Molecular Weight =747 .91
Exact Mass =747

Fhe}E(4.0g, 24mmol), 3}E 1C(5.7g, 10mmol)ES AL & 200mlo] &3A7]3L, YEF-EHAME-FEAlo=
1.4g(14mmol), Pd[P(t-Bu)sl, 0.1g(0.2mmol)S H7}st ZF, 5A2F B2k A 7)F dhollA BF39c. 9hs &

sttt m==2E-dA/CHCL, &vl2 AR s ] FgE 1-1

o TFTFE ¥a vkes TEAVIA FUsE

A
fi

29(4.7g, & 63%) 2 A|F3A T}
MS: [MHH] = 748

<A Zd 9> 3PS 1-4-219] Ax

Molecular Weight =348.21
Exact Mass =348 Molecular Weight =783.98
Exact Mass =783

A7) Az 19 1-1-25¢] Axdol ojM, 2-[9,10-v-2-Z e d-2-¢tES A Y ]-4,4,5,5-H Egtrg-
1,3,2-t] A R 29 (2-[9,10-di-2-naphthalenyl-2-anthracenyl ]-4,4,5,5-tetramethyl-1, 3, 2-dioxaborolane)

Al 9-(Uzgal-1-d)tEeFAl-10-4-10-E 24 9-(nap Ahthalen-1-y1)anthracen-10-y1-10-boronic acid,
8.7g, 25mmol) S A& RS A9ty A3 o R Hkgsle] 3lggE 1-4-21(15.5g, & 79%) S A|Z5HS

o.
NS [M+H] = 784

<dd4q 1>

ITO(indium tin oxide)”} 1,500A 2] FAZ vl IHHE 2 7|#S MAE 52 SHFN Yl 2292 A3
shitt. o] w, AAIZE A (Fischer Co.) AFY A|#FS A&t on, FHFZE dElxZof(Millipore Co.)
A AlES FE (Filter)® 2218 AdR SHFE ARgst THITR 23] WY
259 AHS 1087 AgsiAt. THS AFHo B 5, oiaZ2AUdT ofAE, Weee &2 289

AR S AZAL F Behzvh AR71Z FEART Ak EekzuiE o gete] 47 /@ sEI AR

¥2
v}
=
(@)
(it
w
(e}
A
=
>
Y
eI
o
of
S

N



10-1408515

s=s4

jop-

500

=
=

Aol EH D dl (hexanitrile hexaazatriphenylene)

il
all

A

el

[0210]

Ae FA= 4

1 3325 30049 AR

ERED

1}

ERILEERE REELEE SR

H1

Nlo

[0211]

[0212]

[NPB]

[0213]

[0214]

[H1]

[0215]

[0216]

[D1]

[0217]

[0218]

o
A

K

200A 9] FA=
o Ao 124 FA9 #F ZFd o]
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