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[0199]

[0200]

[0201]

[0202]

[0203]

[0204]

[0205]

[0206]

SIE51 10-2015-0107442

A7) S AARGRAL g eAlE TR oste] AAH. FRvlwe ARzE FEW /AN BE,
ey W FEAS 2t @ SEa AR gtk FAK B 59, g2, $9 Ead 45 52 A8
& 5 Q.

2 oage) frlAANRaAe) FFARRAE doV olde AFFE 2= FL, ¥F, WA dPE mE
ol EFES AHET £ vk FTAASEE 42 Au EE Cul, ITO(IE F4 4H8HE), Sn0; 2 Zn09F #-&

Y Ang ARE E 5 Aok FF 2B FAE 10 WA 200m 7+ vkE s,
w7 AAR TR &5 ARRAL 4oV Pl Q5T e FE, FF A
= g % 4 k. FAGoRE, Na, NeK BT, 2w, b, dF, oF
= Sick. olslol, SHEulE/AI,, o)/

i
¥

f71 BL &b B3 E &S Fol7] Adide sy o)y A5 miEAs AT 10% ol FFAES A=
Aol nfEAst. Ao AEAYLLE wgsAE £ Q/m olstolty. A= FALE 10nm WA 1gm, Bk
A s A= 10 WA 400nm olvh. o]H sk =L #3H4 7]4FF(CVD), &4 73S PWD) T 71dEF
W e AYEIEYE Bl 4V)E A3 A8E deto g YAste] AT & Q).

%a, = o =, U =, ‘;l e} 7—11——1
A g502 ARSHAY Ee B Oy {rAAE GRS stET deHor Yisle] ALEE 4 Qlu
A T E 272 A N,N-dicarbazolyl-3,5-benzene(mCP), poly(3,4-
ethylenedioxythiophene) :polystyrenesulfonate (PEDOT:PSS), N, N’ -di(1-naphthyl)-N,N" -

diphenylbenzidiHE(NPD) N,N'-t] = d-N,N"-t] (3- UﬂF’]Jﬂ‘é) 4,4'-t)o}u] =H]#Hd (TPD), N,N'-tJ=#<d-N,N'-tjr}
g-4 4'-t)oln]=nH]FHd, NNNN-8HEg-p-E8-4,4'-t]oln=n]gdd, NNNN-"HEZH D4, 4" -t]o}n] =
]‘]‘é, 23 (11)1,10,15,20-8 E &} é—21H,23H—iu]Fd 53 £ E9H(porphyrin) 3t¢E F=A, T4 ==
SR ek 3xFolNl & Zh= FHA, 1,1-H] 2= (4-t-p-E ol = H D) A EZ 4,
NN N-EF(p-E)otdl, 4, 4', 4'-EF=N-3-vEad)-N-sldotr] =] EFa oty 2L Egoldolnl f
TA, N-ldtEnrE 9 e ditEntEy 22 tEuE §EA, Fad ZERAjord, FEZgR Aol i}
22 ZEZAold {FEA, ZEMHAE oyl §EA|, Qlopulz~gulA] fFEA, WIS JT}O}‘%’lﬂr 2Hg o}yl
=Y FEA, 2 AT 55 & T U
A2} 4 EZAZA diphenylphosphine oxide—4-(triphenylsilyl)phenyl (TSPO1), Alqgs, 2,5-tlo}& A&

i
A (PyPySPyPy), HEZFQ #vlolE|= 33+E (PF-6P), Octasubstituted cyclooctatetraene 33 (C0Ts)S & <

®oage S AANgRA Jod, AA FAF, A4 £E5F, 4T £4F L AT 795 PN 8
B s} ol FHE FRee wd 3o FYHAL, T: 4E A3H, Yold TR FTEL Tl
= uge 2oz T4Y 4 AT

FAEREA odE EW 53 F3AR, FFSUA, dolA MAk, 7] Addely @ FF £48 ASE &
T At FAFCREE, JhEA sEE, EX2SAoluA FHFE, JHHEA ZAASAlln FiHE,
bis((3,5-difluoro-4-cyanophenyl)pyridine) iridium picolinate(FCNIrpic),  tris(8-hydroxyquinoline)
aluninum(Algy), TEZHA, FIGEAN, A, a4, fdd, 229, FE40 2 Juady=d 22 Zeolznt

stehE, A 22 SYasdd sehE, 1,4-9]2 C-wEagd)wAl, 1,4-8]2d-vEd ),
,4—H]i(4—ﬂ]%‘—5—ﬁ]‘é 2-SAZ WAL, 1,4-09] (5~ d-2-SAEE )AL, 2 5-8] = (5-t-FE-2-HI 2 KALE
H)Afolodl, 1,4-tjHd-1,3-FEldl, 1,6-t8d-1,3,5-FALEZ 4, 1,1,4,4-H Eg}od-1,3-F-Elr) ey} ¢
Aol dE A H, S % Ao FE5ZA, Frpd A tAjolewdAl g M4, TAoledE

;g_l/n].o]g_,qa} /Kﬂ_]_7 auﬂa /31,15\_ Jml= Ea]./\ﬂ )\H/K, Al /nﬂ/\, 7}2_@_/\]:4FA /K _,ﬂxﬂg_] /\n/\ 2
AR R, A FEA, A0 AE, SAToE H8E 5E E 4+ A
2 ool §7] EL 2xE FAsteE 4 58 X¥ T, 23 3" EE 2y 22 3AE PEE S8y
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[0207]

[0208]

[0209]

[0210]

[0211]

[0212]
[0213]

[0214]

[0215]

[0216]

[0217]

[0218]

[0219]

[0220]

[0221]

SIS3 10-2015-0107442

Bufow GAAIAL, 7 Feld AgEE ARE olgsle] X & Atk olF Al v Tl g
=9e Age glom, Aol 546l weh dul Aes 5 gloth, BE 2m WA 5,000me] WA 27
=

olgt, ANAE Fao] B wne] M fUAANRLAE FHE D 0B XS AUAALEEAY Az
WHe 08 pAdeR Agad. 2 ok dAE 9@ AomA old elad & wwel W agH
Aol oh},

Az A F7A] CORE(S-type) ¥4

(1) Alze] A-1: F1HA] 50 §A4

s -
S-0

4-nitrodibenzolb,d]thiophen-3-amine(5.0g,0.020mol), hydrazine-hydrate(2ml, 0.040mol), potassium
carbonate(5.0g,0.040mol )l EtOH 50ml,H,0 50mlS YL 80CNA 447t nyksle] wke-AJFH T, Wk £8 & 4

zksked H,0 © MColl S&el & AP Al (n-Hexane MCO)3Fl F7HA S-02 3.92(F8& 91%) F53kAtt.

LC/NS: m/z=214[ (M+1)']

(2) Az A-2: F1HA] S-1 A4

S NH»

+ HOOC‘@—Br
Q NH;
S-0

il

S-1

=74 S-0(5.0g, 0.023mol), 4-Bromobenzoic acid(4.6g, 0.023mol)e] PPA(polyphosphoric acid) 100mlE ¥

I 180CoNAl 4AZF mwHksle] HbSAIF T, WS Fn F JWdZele] 1,0 ;o MCAl FEE T AH A A (n-Hexane
MC)BFe] E7HA S-1 &7.9¢(5 8 91%) FE3HT).
LC/NS: m/z=379[ (W+1) ]

(3) Az A-3: Z37+A S-3 A

S NH; S N
+ HOOC E— T Br
O @
Br
S-0 S.7

=24 S-0(5.0g, 0.023mol), 3-Bromobenzoic acid(4.6g, 0.023mol)] PPA(polyphosphoric acid) 100mlE ¥

I 180CoNAl 4AZF mwHksle] HbSAIF T, WS Fn F WdZele] 1,0 ;o MCAl HEE & AH A A (n-Hexane

NMOYBF] F2HA) S-28 7.8g(F& 90%) 53T
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[0222]

[0223]

[0224]

[0225]

[0226]

[0227]

[0228]

[0229]

[0230]

[0231]

[0232]

[0233]

[0234]

[0235]

[0236]
[0237]

SIS31 10-2015-0107442

LC/MS: m/2z=379 (M+1)']

(4) Alzo] A-4: F7HA] §-3 A4

Br
Br

S NHz
+ HOOC
O

Br

Br

S-0

S-3

7+ S-0(5.0g, 0.023mol), 3,5-dibromobenzoic acid(6.4g, 0.023mol)el] PPA(polyphosphoric acid) 120mlZ
Y 180TCollAl 4A1ZF wtsle] ALY, HhE TR & Wzt HO ¢ MCOl FiEl & AHAA (n-Hexane

MO)SFe] Al S-3S 10.4g(F& 92%) +53513iT).
LC/NS: m/z=379[ (M+1)']

(5) Azxd A-5: FZHAS-42] A

S Ho
O NHz

S-0 S4

=24 S-0(5.0g, 0.023mol), benzoic acid(2.8g, 0.023mol)ell PPA(polyphosphoric acid) 80ml= YL 180T
o A 4AIZE wkEte] HESAIF T, W FE S WZkEte] HO : MCel FEE § AHAA (n-Hexane MO F
HA) S-45 7. 1g(5E 93%) TS

LO/MS: m/z=332[ (M+1)']

(6) Axd A-6: FZFA SS-0 A

& O

RO NG
LaE NH,
SS-0

1-nitrodibenzol[b,d]thiophen-2-amine(5.0g, 0.020mol), hydrazine-hydrate(2ml, 0.040mol), potassium
carbonate(5.0g, 0.040mol)oll EtOH 50ml, H,0 50m1E WL 80TColA 4A17F mwuksle] wkS-AzTh, Wk 8 %

Jrbske] B0 MCol SE 5 APRA (nflexane MO)FHO] A S5-02 3.8¢(FE 88%) FEIgch

LC/NS: m/z=214[ (M+1)']

(7) Az A-7: F7HA] SS-1 A

L oo (D N ~
E Br
NH, -

SS-0 SS8-1

Z2HA SS-0(5.0g, 0.023mol), 4-Bromobenzoic acid(4.6g, 0.023mol)oll PPA(polyphosphoric acid) 100mlE ¥
I 180°ColA 4A1ZF muksle] WhSAIATH WS F8E 5 @dzsie] H0 o MCol FEY ¥ AHAA (n-Hexane
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[0238]

[0239]

[0240]

[0241]

[0242]

[0243]

[0244]

[0245]

[0246]

[0247]

[0248]

[0249]

[0250]

[0251]

[0252]

[0253]

SIS 10-2015-0107442

MOl 74 SS-18 7.8g(5& 89%)

4
QL
32
io)

LC/NS: m/z=379] (W+1)']

Az B: F7+A] CORE(N-type) &4

(1) Alze] B-1: F7HA] N-0 §A4

O N NO, O N NH;
N-0
1-nitro-9H-carbazol-2-amine(5.0g, 0.022mol ), hydrazine-hydrate(2.2ml, 0.044mol) potassium

carbonate(5.5g, 0.044mol)el EtOH 50ml, H,0 50mlZ 93 80°ColA] 4A17F Rksle] S A 7T wES ZF8 &
W7hsle] Hy0 ¢ MCol Z=%a] & A AA (n-Hexane :MC)3Fo] F7HA N-0S 3.9g(5E& 90%) 534t}

LC/MS: m/z=197[ (M+1)']

(2) Alzel] B-2: FIHA| N-1 34

H
N, NH, N, N

+ Hooc—Q—Br — S
Q NH, Q NH

N-0 N-1

Br

=24 N-0(5.0g, 0.025mol), 4-Bromobenzoic acid(5.0g, 0.025mol)e] PPA(polyphosphoric acid) 100mlE ¥
I 180°ColA 4A17r wwrate] WHSAIATH WS F8 5 Wz H0 : NCl SR F A A (n-Hexane
MO)BH] F2+A) N-1S 8.1g(5% 90%) S53+Tt.

LC/MS: m/z=362[ (M+1) ]

(3) Alzd B-3: T3k N-2 34

N NH, N
+ HOOC —_— e -
Q NH» O NH
Br

A N-0(5.0g, 0.025mol), 3-Bromobenzoic acid(5.0g, 0.025mol)ell PPA(polyphosphoric acid) 100mlES &
I 180°Col A 4A1ZE muksle] WhSAIATH WkE F8 5 @dzsie] H0 o MCol FEY ¥ AR A (n-Hexane
MO)YEHe] F7HA N-28 8.2g(5& 91%) 53T,

LO/MNS: m/2=362[ (W+1)']

(4) Az B-4: T3k N-3 34

Br
NH S ﬂ
+ HOOC e AR -
NH 5 NH

N-3
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[0254]

[0255]

[0256]

[0257]

[0258]

[0259]
[0260]

[0261]

[0262]
[0263]

[0264]

[0265]

[0266]

[0267]

[0268]

SIS 10-2015-0107442

=74 N-0(5.0g, 0.025mol), 3,5-dibromobenzoic acid(7.0g, 0.025mol)oll PPA(polyphosphoric acid) 100mlZ
231 180Tl A 4A17F wvkate] vk AT, Wk EF8 & wzbele] H0 o MCol =E¥ 3 A YA (n-Hexane

MC)BF] F7A| N-3L 9.7g(5-888%) 4S5} t).
LC/NS: m/z=441[ (M+1)']

(5) Az B-5: T3k N-4 34

H
N Hs

- HOOC‘@
e

N-0 N-4

=74 N-0(5.0g, 0.025mol), benzoic acid(3.1g, 0.025mol)ll PPA(polyphosphoric acid) 100mlE Y¥il 180T

o A 4AIZF aksle] WHSAIF T, WhE FE $ WZkste] HO0 o MCol S ¥ A A A (n-Hexane :MC)3S F
ZHA N-4% 6.4g(5& 90%) 533t
LC/NS: m/2=283[ (M+1) ]

Az C: FZ+A CORE(O-type) ¥HA

(1) Az C-1: F1HA] 0-0 FA4

O 0 NO2 O 5/ NH,
Q Hz O NH,
0-0

4-nitrodibenzolb,d]furan-3-amine(5.0g, 0.022mol), hydrazine-hydrate(2.2ml, 0.044mol), potassium
carbonate(5.5g, 0.044mol)ol] EtOH 50ml, H,0 50mlE ¥ il 80CoA 441t mybste] vk Al Zich, whe 5 &

dztelel 10 ¢ MCol SE)  ARAA (-Hexane MO)F] FIH 0-0& 4.0g(5& 91%) F5aHA.

LC/MS: m/z=1980 (M+1)']

(2) Az C-2: F1HA] 0-1 FA4

0 NH» o} N
+ Hooc@vsr — O
Q NH> Q NH

Z2HA 0-0(5.0g, 0.025mol), 4-Bromobenzoic acid(5.0g, 0.025mol)ell PPA(polyphosphoric acid) 100mlE ¥
I 180TColA 4A1ZE mtele] WHSAIFATE. Wb T8 & W7bEte] HO0 ¢ MCol TR F A9 g A|(n-Hexane

MO8 FHA| 0-15 8.0g(5+E 88%) F=53k3Tt.

LC/NS: m/z=363[ (M+1) ]
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[0269]

[0270]
[0271]

[0272]

[0273]

[0274]

[0275]

[0276]
[0277]

[0278]

[0279]
[0280]

[0281]

[0282]

[0283]
[0284]

SIS 10-2015-0107442

(3) Az C-3: F1HA] 0-2 §A4

o NH»
. Hooc — [
ST

0-0

Br

0-2

=24 0-0(5.0g, 0.025mol), 3-Bromobenzoic acid(5.0g, 0.025mol)e] PPA(polyphosphoric acid) 100mlE ¥
I 180°Col A 4A1ZE mubsle] WhSAIATH WkE F8 5 dzsie] H0 o MCol FEY ¥ AHAA (n-Hexane
MO)YBHe] FHA 0-18 8.1g(5& 89%) 53ttt

LO/MS: m/2=363[ (W+1)']

(4) Az C-4: F3HA] 0-3 34

0 NH 5
+ HOOC—<::>
e

0-0

=74 0-0(5.0g, 0.025mol), benzoic acid(3.1g, 0.025mol)°ll PPA(polyphosphoric acid) 100mlE Y¥il 180T

o Al 4AIZF mytate] WEGAIATE. g TR WZske] H0 ¢ MCAl FEE] & ARG A| (n-Hexane :MC)3F
7HA 0-32 6.3g(5& 89%) F53F3ict.

LC/NS: m/z=284[ (M+1)']

Az D: XA A

(1) Alz=el] D-1: F3HA| a 34

(;) . B(OH), <%%
e AT

Br (HO),B O

3-bromo-9-pheny1-9H-carbazole(5.0g, 0.016mo1 )<l 1,3-phenylenediboronic acid(3.1g, 0.019mol),
Pd(PPh3)4(0.9g, 0.0008mol), potassmm carbonate(4.4g, 0.032mol)el] THF 150mlE il 65ColA 18A)%F uwk
ste] WEEAIZTH. g FE F WAEte HO0 ¢ MCol T § HAHAA|(n-Hexane :NC)3te] SIHAl aE 4.4g

(& 75%) T3kt

LC/NS: m/z=363[ (M+1) ]

(2) Az D-2: F1HA] b-0 ¥4

H

2-bromo—-2'-nitrobiphenyl(5.0g, 0.018mol)ell triphenylphosphine(14.1g, 0.054mol)ell 1,2-dichlorobenzene
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[0285]

[0286]

[0287]

[0288]

[0289]

[0290]

[0291]

[0292]

[0293]

[0294]

[0295]
[0296]

[0297]

SIS 10-2015-0107442

200m1E Wil 180Tl A 24413 mnkaled whgAF T, whg TR F W@7ste] HO ¢ NCel FEE F AA

5
ja]
D
>
o
=
D
»
c
ol
o
)
of\
)
i_:?
T
L
it
w
N
%
¥
o
oo
w
=
4
By
ol
ol
2
uj

LC/NS: m/z=246[ (M+1) ']

(3) Alzd D-3: F3HA] b-1 A

: >
+@Br%

Br
b-0 b-1

=74 b-0(5.0g, 0.020mol), bromobenzene(3.1g, 0.020mol), Pd(dba)2(0.9g, 0.005mol), sodium—tert-—
butoxide(3.8g, 0.040mol)el Tol 100mlE 2 95ColA] 24A17F wyksle] Wk A AT WhE E8 5 YPzhslo]

H0 @ MColl Z2] & HAHAA (n-Hexane :MC)3to] Z7HA] b-18 4.6g(F& 71%) 5313 Th.

LC/NS: m/z=322[ (M+1) ']

(4) Azd D-4: F3HA] b-2 A

» Y

oL AL, O
@!!i—illb Bf\é:XA(ii) qlgﬂlﬂli

b-1

Br b2

=74 b-1(5.0g, 0.016mol), 3-bromo-9H-carbazole(3.8g, 0.016mol)S il A ZFD-304 A}gH =3 HF
H o A
H

o7 A Ee] FAb-28 5.6g(FE 72%) LUt
LC/NS: m/z=486[ (M+1)']

(5) Azxd D-5: £7+A be] A

B

T
N 415_521 .

Q’ i

Br b-2

=

ZZH b-2(5.0g, 0.010mol)ol bis(pinacolato)dibron(3.1g, 0.012mol), PdCl12(dppf)(0.3g, 0.0005mol),
potassium—acetate(3.0g, 0.030mol)ol 1,4-dioxane 100mlZE @il 95Tl A 24A17F nykale] WAl ZTh. HES-
8 5 Yzste] HO @ MCol S8 ¥ AP A (n-Hexane : MC)3to]l F31A4 bE 3.8g(5&71%) 53U}

LC/NS: m/z=533[ (M+1) ]
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[0298] (6) Az D-6: F3HA ¢ A

Cc
[0299] S

[0300] 9H-carbazol-3-ylboronic acid(3.9g, 0.019mol/sigma aldrich), 3-bromo-9-phenyl-9H-carbazole(5.0g,
0.016mol)E YL Alz=e] D-1014 AREE FU3 W om At FA & 4.62(5E 71%) AT,

[0301] LC/NS: m/7z=408[ (M+1)']

[0302] (D) Az D-7: A e A

N
i
N”@
O
[0303] e
[0304] 3,6-dibromo-9H-carbazole(5.0g, 0.015mol), 9H-carbazole(5.0g, 0.030mol)E YW i A|Zo D-304 Al&H &
A3 WP o R FHAdste] <FhAle> 5.6g(F& 75%)S AUt
[0305] LC/NS: m/z=497[ (M+1)']
[0306] (8) Az D-8: F3+A f A

g
One N@ . W
OO

[0307] f

[0308] biphenyl-4-amine(5.0g, 0.030mol), 3-bromo-9-phenyl-9H-carbazole(9.5g, 0.030mol)E YL A|ZD-3014
AHEE T B o R st <FIHA > 8.7g(FE T1h)S AU

[0309] LC/MS: m/z=410[ (M+1)']
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[0310]

[0311]

[0312]

[0313]

[0314]

[0315]

[0316]

[0317]

[0318]

[0319]
[0320]

[0321]

[0322]

SIS 10-2015-0107442

(9) Ax4d D-9: 1A g A

9

0

X B 7
HA -

..
OO

g

9,9-dimethyl-9H-f luoren-2-amine(5.0g, 0.024mol), 3-bromo-9-phenyl-9H-carbazole(7.7g, 0.024mol)E YL
A ZdD-3o A AH-&¥ sdg WP o R Adste] <FIHA g> 7.9g(FE 730) S AUt

LC/NS: m/z=450[ 1) ]

(10) A= D-10: 74 h 34

-
O
5

s

cos{ e - —— o)

.Z
o,

h

4-bromophenylboronic acid(5.0g, 025mol) N-(biphenyl-4-y1)-9,9-dimethy1-9H-f luoren-2-amine(7.5g,

0.
0.020mo1)E Wi AZdD-3e14 AMgH FL3 HoR Fdste] <FHA h> 6.7g(FE& 70%) S LUt

LC/MS: m/z=481[ (M+1)']

(11) A =xe D-11: 74 i A

o O
a X O "

biphenyl-4-amine(5.0g, 0.030mol), 1-(4-bromophenyl)-5-phenylnaphthalene(10.6g, 0.030mol)E EiL A|Zd
D-3014 AMgE FU3 WRor Aste] <F7HA i> 9.9g(5FE 74%)S AUt

LC/MS: m/z=447[ (M+1)']

A 1 sHekE 1§
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[0323]

[0324]

[0325]

[0326]

[0327]

[0328]
[0329]

[0330]

[0331]
[0332]

[0333]

[0334]

[0335]

[0336]

[0337]

[0338]

(1) Axd 1-1: =7k4 1-1 34

o
e on o el
o S

1-1

=74 S-2(5.0g, 0.013mol), bromobenzene(2.1lg, 0.013mol), Pd(dba)2(0.6g, 0.0007mol)ZE

3ol A ALEE s o R st <A 1-1> 4. 1g(F & 70%) S AU
LC/MS: m/z=455[ (M+1)']

(2) Ax4d 1-2: 3}3E 1 34

o -
T S e

=74 1-1(5.0g, 0.01lmol), dibenzolb,d]thiophen-4-ylboronic acid(3.0g, 0.013mol)S Y i A ZF| D-10 4]
Q [}
[s]

AHEE T o R FAste] <EjtE 1> 4.3g(5E 70%)S ATt
H-NMR(200MHz, CDCls): & ppm, 1H(8.41/d, 8.24/d, 8.20/d, 8.05/d, 7.70/s, 7.57/m,
7.33/d) 2H(8.45/d, 7.98/d, 7.52/m) 3H(7.58/m) 4H(7.50/d)
LC/MS: m/2z=559 [(W+1)']
AN 2: 3FE 2 §H4
(D) Az 2-1: F24A 2-1 A
r/ﬂiij/Br ;:i
-8 Ny #~-N
e - O O
. NH Fa N
s2 «‘!'y»s
e
F3+A4 S-2(5.0g, 0.013mol), bromobenzene(2.1g, 0.013m01)S YW A|Zo] D-3014 A&H
st <FHA 2-1> 4.2g(5 & 71%)S AT}

LC/MS: m/z=455 [QH+1)']

(2) Ax4d 2-2: 3}3E 2 34

0 &
N I N . @ Q O
e O

2-1 5

|
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7.48/d,

7.45/m,



[0339]

[0340]

[0341]

[0342]

[0343]
[0344]

[0345]

[0346]

[0347]

[0348]
[0349]

[0350]

[0351]

[0352]

[0353]

[0354]

[0355]

SIS 10-2015-0107442

24 2-1(5.0g, 0.011mol), ZFZ+Aa(4.8g, 0.013mo1)E B A|Zd D-1ol4 AFEd 543 Wylow FAs)
o <3FE 2> 5.4g(FE 710 S IA.

H-NMR(200MHz, CDCls): & ppm, 1H(8.55/d, 8.45/d, 8.05/d, 7.98/d, 7.94/d, 7.77/s, 7.70/s, 7.69/d,
7.57/m, 7.52/m, 7.50/d, 7.25/m) 2H(7.85/d, 7.48/d, 7.45/m, 7.33/m, 7.25/d) 4H(7.58/m, 7.50/d)

LC/MS: m/z= 694[ (H+1)']

A

A 3: sHetE 3

R

(HO)B Y

‘\‘C\/g

FXA 2-1(5.0g, 0.011lmol), triphenylen—2—ylboronic acid(3.5g, 0.013mol)E Yil Az D-1elA A&4
TAF BHOR IS <SP 3> 4.8g(7E T30S AT

H-NMR(200MHz, CDCls): & ppm, 1H(9.15/s, 8.45/d, 8.18/d, 8.05/d, 8.04/d, 7.98/d, 7.52/m, 7.50/m,
7.45/m, 7.33/d) 2H(8.93/d, 8.12/d, 7.88/m, 7.85/d, 7.82/m, 7.58/m, 7.50/d, 7.25/d)

LC/MS: m/z=603 [(H+1)']

’d

A 4: 3peHE 4

)

_\
[
EN = (HO)B R

A 1-1(5.0g, 0.01lmol), triphenylen—-2-ylboronic acid(3.5g, 0.013mol)E ¥ il A Zd D-104 AlgH
g o gAste] <FFE 4> 5.0g(5E 759 S AU

H-NMR(200MHz, CDCl3): & ppm, 1H(9.15/s, 8.45/d, 8.24/d, 8.18/d, 8.05/d, 8.04/d, 7.98/d, 7.70/s,
7.57/m, 7.52/m, 7.50/m, 7.48/d, 7.45/m, 7.33/d) 2H(8.93/d, 8.12/d, 7.88/m, 7.82/m, 7.58/m, 7.50/d)

LC/NS: m/z=603 [(M+1)']

ﬂ14w(g,ommm) Z7H4) b(6.9g, 0.013mol)E ¥l A|Zxd| D-1914 AM8HE HUsk sbHoz 34
ad<ﬂ e 5> 6.5g(F& 76%)S AUt

|

H-NMR(200MHz, CDCls;): 6 ppm, 1H(8.55/d, 8.45/d, 8.24/d, 8.18/d, 8.12/d, 8.05/d, 8.00/d, 7.98/d,
7.94/d, 7.77/s, 7.70/s, 7.57/m, 7.52/m, 7.48/d, 7.37/m, 7.33/m, 7.33/d, 7.29/m, 7.25/m, 7.23/d)
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2H(7.63/d, 7.45/m, 7.40/m) 4H(7.58/m, 7.50/d)

[0356] LC/MS: m/z= 783[QH1)']
[0357] A4 6 F3E 6§
[0358] (D) Az 6-1: F3+A 6-1 A

=, /l ///\” N o
[//)\IS“N‘WI‘/H 2 e N =

cl o
= M Br
s-2 .S
[0359] 61
[0360] 74 S-2(5.0g, 0.012mol), 2-chloro-4,6-diphenyl-1,3,5-triazine(3.3g, 0.012mol)E ¥ i1 A|Z<] D-3°1A
AR sde o At <FHA 6-1> 5.2g(FE 7T1%) S AU}
[0361] LC/NS: m/z= 610[Q+1)']
[0362] (2) Axd 6-2: 3}3+% 6 34
N@ N}f N\\J_( }
. =
. T
O N}—Q + (HO}; [\'J( O S
i — {3 [
5o i TS 5 b
[0363] o

[0364] =74 6-1(5.0g, 0.008mol), dibenzolb,d]lthiophen-4-ylboronic acid(2.3g, 0.010mol)ES @il A|Zd] D-114
AHgE Tdg o= 3Hgdste] <sleHE 6> 4.0g(FE 70%) S AUt

[0365] H-NMR(200MHz, CDCls): & ppm, 1H(8.41/d, 8.24/d, 8.20/d, 8.05/d, 7.70/s, 7.58/m, 7.57/m, 7.48/d,
7.33/d) 2H(8.45/d, 7.98/d, 7.52/m, 7.50/m, 7.41/m) 4H(8.28/d, 7.51/m)

[0366] LC/NS: m/z=714. [(H1)']
[0367] A 7 33tE 7 3
[0368] (D) Azl 7-1: FA 7-1 FA
N
= _Br A T Nﬂf// /////#
-8 Nﬂ Qﬂ\,w lﬁJ N
it o -
S ~NH + NN - . | L’j[ N i B
Cl T
5-1 = =8
[0369] -1
[0370] Z7H4 S-1(5.0g, 0.012mol), 2-chloro-4,6-diphenyl-1,3,5-triazine(3.3g, 0.012mol)E ¥ i1 A|Z<] D-31A
ALEE FUd Wo R At <F Al 7-1> 5.3g(FE 72%) S AU
[0371] LC/MS: m/z= 610[ (+1)']
[0372] (2) Axd 7-2: 335 7 A
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r ~ - L
Nl':"/ ///‘//."[f' :N = V.f_f/N }////J/q 4/\‘2]/)'
| 7/‘\”//[ _— N'fN g ¥
/}\I ] e //ﬁ:N — E—
=1 & = = =
: \f (HOpB—% - \I\\T Noo—
== a —
[0373] e o
[0374] ZZHA 7-1(5.0g, 0.008mol), s3rAa(3.6g, 0.010mol)E Y¥Wil A|Ze] D-1914 A}&d FAd3 Wyoz A3}
o <3FE 7> 4.8g(FE 70%) S ATt
[0375] H-NMR(200MHz, CDCl3): 8 ppm, 1H(8.55/d, 8.45/d, 8.05/d, 7.98/d, 7.94/d, 7.87/d, 7.77/s, 7.70/s,

7.69/d, 7.57/m, 7.52/m, 7.50/m, 7.45/m, 7.33/m, 7.33/d, 7.25/m) 2H(7.85/d, 7.58/m, 7.50/d, 7.48/d,
7.41/m, 7.25/d) 4H(8.28/d, 7.51/m)

[0376] LC/NS: m/z= 850[ (M+1)]
[0377] AA 8: sH3E 8 3
~Hp &, -
— N — —= _"N : 7;;:\\
N'—/N & - = T e
R = E S e
P N::¥:'-':: (HOpB—. -+ = TN \\Q P
T Br Whe N
[0378] o 61 i
[0379] =74 6-1(5.0g, 0.008mol), triphenylen—-2-ylboronic acid(2.7g, 0.010mol)E ¥ il A ZFd D-104 A&
T3 o g sHAlsle] <3 StE 8> 4.1g(FE 67%)2 AT

[0380] H-NMR(200MHz, CDCls): 6 ppm,  1H(9.15/s, 8.45/d, 8.24/d, 8.18/d, 8.05/d, 8.04/d, 7.98/d, 7.70/s,
7.57/m, 7.52/m, 7.50/m, 7.48/d, 7.33/d) 2H(8.93/d, 8.12/d, 7.88/m, 7.82/m, 7.41/m) 4H(8.278/d, 7.51/m)

[0381] LC/MS: m/z=758[ (M+1)']

[0382] AAd 9: 3IstE 9 A

)

qv»@

(:z N
el
N (HO}:B N
N, s “ —*
=i . “ N
ge2v) p
N

[0383] 3

[0384] ZZHA 6-1(5.0g, 0.008mol), 4,6—diphenyl—1,3,5—triazin—Z—ylboronic acid(2.7g, 0.010mol)E Y AZd
D-1914 Abg8 TAF o st <sghE 9> 4.2¢(58& 69%) S LA

[0385] H-NMR(200MHz, CDCl3): & ppm, 1H(8.45/d, 8.05/d, 7.98/d, 7.70/s, 7.57/m, 7.52/m, 7.50/m, 7.33/d)
2H(8.24/d) 4H(7.41/m) 8H(8.28/d, 7.51/m)

[0386] LC/MS: m/z= 763[(+1)']
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[0387]

[0388]
[0389]

[0390]

[0391]
[0392]

[0393]

[0394]
[0395]

[0396]

[0397]

[0398]

[0399]

[0400]

[0401]

[0402]

SIS 10-2015-0107442

e 10: 3FebE 10 $H4d

(HO 1B HF{
0

B-1
10

=24 6-1(5.0g, 0.008mol), 4—(9H—carbazol—9—yl)phenylboronic acid(2.9g, 0.010mol)E ¥ A|Zd D-1°
A AHEE T Mo R Fste] <sEHE 10> 4.5g(FE 72%)% F AT

H-NMR(200MHz, CDCls): & ppm, 1H(8.55/d, 8.45/d,8.24/d,8.12/d,8.05/d,7.98/d,7.94/d, 7.70/s, 7.63/d,

7.57/m, 7.52/m, 7.48/d, 7.33/d, 7.33/m, 7.29/m, 7.25/m) 2H(7.79/d, 7.68/d, 7.50/m, 7.41/m) 8SH(8.28/d,
7.51/m)

LC/NS: m/z=773[ (M+1)']

Aol 110 3hgheE 11 94

(1) AZxd 11-1: =7h4 11-1 A

Br @ Br
H
e O O i O
ast
N-2 11-1 @

Z7AIN-2(5.0g, 0.014mol)bromobenzene(4.4g, 0.028mol)E 2l A|F o] D-30|4 AFRH U3 WP ow FHA
slo] <F7HAI11-1> 5.2g(58& 72%)S LTt

LC/MS: m/z= 514[ 1)

(2) Az 11-2: 33 11 34

[;f | N N f /JJ (HO)B _S/\“/\ 7/\[ N T Shomy
\@N T U CL , z%‘zjf%f
o i .
1141 =/ =

A 11-1(5.0g, 0.010mol), dibenzolb,d]thiophen-4-ylboronic acid(2.7g, 0.012mol)ES il #|ZFo| D-1¢
A ARgE Tde o= 3hdste] <shshE 11> 4.3g(5E 69%)S AUt

H-NMR(200MHz, CDCly): & ppm, 1H(8.55/d, 8.45/d, 8.41/d, 8.24/d, 8.22/d, 8.20/d, 7.98/d, 7.94/d,
7.85/d, 7.70/s. 7.58/m. 7.57/m. 7.52/m. 7.50/m. 7.48/d, 7.33/m. 7.25/m) 2H(7.45/m) 4H(7.58/m, 7.50/d)
LC/MS: m/z= 618[ (+1)']

Ao 12: sFebE 12 944
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[0403]

[0404]

[0405]

[0406]

[0407]

[0408]
[0409]

[0410]

[0411]

[0412]

[0413]

[0414]

[0415]

[0416]

[0417]

SIS 10-2015-0107442

(1) AZxd 12-1: =7+4 12-1 A

H Br <;i? Br
1!'1 hz!!iﬁNQT;l::i]/ * <::}*‘Br :l.g ti!!}NaT/J::i)/

N-1 12-1 @

ZH4) N-1(5.0g, 0.014mol), bromobenzene(4.4g, 0.028mol)E Y1l A|xd D-30|A] AlLE Qs whyoz
Sgsle] <F7HA 12-1> 5.1g(58 71%) S I},

=t ol

LC/MS: m/z= 514[ Q1) ']

(2) Az 12-2: 3Igt= 12 ¢4

/’ji; rJi;rr moLB—f \NL;E — L T:f;/ *>1
121 - ﬁi:}

S 12

Z7H4) 12-1(5.0g, 0.010mol), 9—pheny1—9H—carbazol—3—y1boronic acid(3.4g, 0.013mol)E ¥ir A|Zd D-1]
H*Wﬁl%%P Ho g FAsIY <3FE 12> 4.9g(5F 72%)S LU

H-NMR(200MHz, CDCl3): & ppm, 1H(8.22/d, 7.87/d, 7.77/s, 7.69/d) 2H(8.55/d, 7.94/d, 7.33/m, 7.25/m,
7.25/d) 3H(7.85/d, 7.45/m) 6H(7.58/m, 7.50/d)

LC/NS: m/z=677[ (M+1)']

Aol 130 3hghe 13 94

()
oDl —
g'u Nziigj s [HOEE‘!ﬂli%!» i!i:ﬁih;? ‘ﬂib 1!‘

191 {::> o

] 11 1(5 Og, 0.010mol), triphenylen-2-ylboronic acid(3.3g, 0.012mol)S ¥ i #A|Zd] D-191A Al&%
Mo FAsle] <3}3HE 13> 4.6g(FE 70%)S LUAT).

e

b

offt of\

e
ﬂ&

H-NMR(200MHz, CDCl3): & ppm, 1H(9.15/s, 8.55/d, 8.24/d, 8.22/d, 8.18/d, 8.04/d, 7.94/d, 7.85/d,
7.70/s, 7.57/m, 7.48/d, 7.33/m, 7.25/m) 2H(8.93/d, 8.12/d, 7.88/m, 7.82/m, 7.45/m) 4H(7.58/m, 7.50/d)

LC/MS: m/z= 662[ (+1)']

Al 14: SHebE 14 4
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[0418]

[0419]

[0420]

[0421]

[0422]

[0423]

[0424]

[0425]

[0426]

[0427]

[0428]
[0429]

[0430]

SIS31 10-2015-0107442

“ d@ o t’ﬂ

1

ZZFA111-1(5.0g, 0.010mol) 4,6—diphenyl—1,3,5—triazin—2—ylboronic acid(3.3g, 0.012mol)E Y A|Zd
D-101A4 AF§E B3 WRloz 45t <3FHE 14> 4.8g(F& 72%)S AT

H-NMR(200MHz, CDCls): & ppm, 1H(8.55/d, 8.22/d, 7.94/d, 7.85/d, 7.70/s, 7.57/m, 7.33/m, 7.25/m)
2H(8.24/d, 7.45/m, 7.41/m) 4H(8.28/d, 7.58/m, 7.51/m, 7.50/d)
LC/MS: m/z= 667[ (M+1)']

/\1}\]@] 15: §]_3LU z;sﬂL/\é

"IZ:I'L7/£jj 1§ ) EE— 4!» NZ::> G!i]H'D

bl

%ﬂﬂ1ku5m;oowmn,%ﬂmb%4gonmmne!éLﬂZﬂDlﬂHAH%l%%§‘$@gi g

3lo] <3}3HE 15> 6.09(5 & 71%)S ATt
H-NMR(200MHz, CDCl3): & ppm, 1H(8.24/d, 8.22/d, 8.18/d, 8.12/d, 8.00/d, 7.85/d, 7.77/s, 7.70/s,

7.63/d, 7.57/m, 7.50/m, 7.48/d, 7.37/m, 7.29/m, 7.23/d) 2H(8.55/d, 7.94/d, 7.63/d, 7.33/m, 7.25/m)
3H(7.45/m) 6H(7.58/m, 7.50/d)

LC/MS: m/z= 843[ (+1)']

Aol 16: 3hgt= 16 94

N “;J )
oW

Z2A4) 12-1(5.0g, 0.010mol), ZﬂﬂdA%,oomeg Qi AZd D-1oA AHEE FL3 How A
sle] <33HE 16> 6.1g(58 7202 I

H-NMR(200MHz, CDCl3): & ppm, 1H(8.22/d, 7.85/d) 2H(7.87/s, 7.79/d, 7.77/s, 7.69/d, 7.68/d) 3H(8.55/d,
7.94/d, 7.45/m, 7.33/m, 7.25/m) 6H(7.58/m, 7.50/d)
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[0431]
[0432]

[0433]

[0434]

[0435]

[0436]

[0437]

[0438]

[0439]

[0440]

[0441]

[0442]

[0443]

[0444]

SIS 10-2015-0107442

LC/NS: m/z=843[ (M+1)']

Ao 17: sFebE 17 44

(1) Azd 17-1: 334 17-1 A4

o T\CL - Oe Cg jINrC}B |
O

1741

%GﬂNawaoommnmmwmmmngooMmU%¥%ﬂﬂ§ﬂDﬂﬂH*W%l%%%%ﬂii1}
Akl <Z7HAI11-1> 4.4g(5FE 71%9) S I},

LC/MS: m/z=438[ (M+1)']

(2) Azl 17-2: Z7HA 17-2 34

H _ Br
e AT ~
= Bf @N
- ae
1741 = z/ff/
17-2

ey

o

Z2HA 17-1(5.0g, 0.011mol), 1,3—dibromobenzene(2.6g, 0.01lmol)E ¥al A|ZFo D-3°14 Al&H Y3
Ho g gAste] <F7HA 17-2> 4.9g(58 75%)S LT,

LC/MS: m/z=593[ (M+1) ]

(3) Axd 17-3: F3A4 17-3 A

9
. -
C
7 - »

s B ,
w54 Yeaw.

N Br

O

17-

—
=

==

@ = =

(e8]

74 17-2(5.0g, 0.008mol), triphenylen—2-ylboronic acid(2.7g, 0.010mol)E Wil Az D-1o]4 A&=
A3 W o g $HAste] <F A 17-3> 4.6g(5F 77%) S LAt

b

off

LC/NS: m/z=740[ (M+1)']

- 177 -



[0445]

[0446]

[0447]

[0448]

[0449]

[0450]

[0451]

[0452]

[0453]

[0454]

[0455]

[0456]
[0457]

[0458]

[0459]

[0460]

SIS 10-2015-0107442

(4) Az 17-4: 3}3E 17 A

—— M
0
M
&t
D
173 g

17

Z7HA 17-3(5.0g, 0.007mol), dibenzo[b,d]thiophen—4—y1boronic acid(2.0g, 0.009mol)E Yir Az D-1°
A AHgE Tde o= 3hdste] <sleHE 17> 4.0g(5E 68%)S B

H-NMR(200MHz, CDCls): & ppm, 1H(9.15/s, 8.55/d, 8.45/d, 8.41/d, 8.24/d, 8.22/d, 8.20/d, 8.18/d,

8.09/s, 8.04/d, 7.98/m, 7.94/d, 7.85/d, 7.70/s, 7.57/m, 7.52/m, 7.52/d, 7.51/m, 7.50/m, 7.48/m,
7.46/d, 7.45/d, 7.33/m, 7.25/m) 2H(8.93/d, 8.12/d, 7.88/m, 7.82/m, 7.50/d) 3H(7.58/m)

LC/NS: m/z=832[ (M+1)']

Aol 18: 3hgheE 19 ¢4

(1) AZe] 18-1: Z7H4 19-1 34

N‘; f—r;,/ﬂ,\ — = e e s §\
S
19-1

=74 0-2(5.0g, 0.014mol), bromobenzene(Z 2g, 0.0ldmol)E 21 A x| D-3o4 AlgE L3 WhHow
g sle] <F7hA 19-1> 4.3g(58 70%)S AATh.

LC/MS: m/z=4391 (M+1)']

(2) Az 18-2: 3}3HE 19 34

{
O o O g
oG 0O s

181

] 19 1(5 Og, 0.011lmol), triphenylen-2-ylboronic acid(3.7g, 0.014mol)S ¥ i #A|Zd] D-191A Al-&%
Moz FAsle] <3}3HE 19> 4.6g(FE 71%)S LT}

e

b

offt of\

e
ﬂ&

H-NMR(200MHz, CDCls): & ppm, 1H(9.15/s, 8.24/d, 8.18/d, 8.04/d, 7.70/s, 7.66/d, 7.57/m, 7.43/d,
7.45/m, 7.38/m, 7.32/m, 7.13/d) 2H(8.93/d, 8.12/d, 7.89/d, 7.88/m, 7.82/m, 7.58/m, 7.50/d)

LC/MS: m/z=587 [(H+1)']

Ao 19: 3FebE 20 4
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[0461]

[0462]
[0463]

[0464]

[0465]

[0466]
[0467]

[0468]

[0469]

[0470]

[0471]

[0472]

[0473]

[0474]

[0475]

SIS 10-2015-0107442

(1) Ax4d 19-1: =24 20-1 A

-

_ A

0-2 Br :/O ”
2041

=74 0- (5.0g, 0.014mol), 2-bromo—4, 6—dipheny1—1,3,5—triazine(4 4g, 0.014mol)ES Yir A|ZF<| D-391A
AbRE FUE o R FAdeke] <F7HA 19-1> 5.7g(FE 68%)S AU

LC/NS: m/z=594[ (M+1)']

(2) AZFxd 19-2: 3}3E 20 $HA

B0 s %o
ST L %

Z7HA) 20-1(5.0g, 0.008mol), dibenzolb,d]thiophen-4-ylboronic acid(2.3g, 0.010mol)ES il #|ZFo| D-1¢
A AHgE Tde o 3dste] <shebE 20> 3.9¢(5E 710 S B

H-NMR(200MHz, CDCls): & ppm, 1H(8.45/d, 8.41/d, 8.24/d, 8.20/d, 7.98/d, 7.70/s, 7.66/d, 7.58/m,
7.57/m, 7.52/m, 7.50/m, 7.48/d, 7.38/m, 7.32/d, 7.13/d) 2H(7.89/d, 7.41/m) 4H(8.28/d, 7.51/m)

LC/NMS: m/z=698[ (M+1) ]

Ao 20: sFebE 21 944

. i 1) } N
| Cg;
20-1 L\)
“ )

| 20-1(5.0g, 0.008mol), 9-phenyl-9H-carbazol-3-ylboronic acid(2.9g, 0.010mol)E ¥l A|Zd] D-1]
|5 T3 WHow A3l <F3HE 21> 4.3g(5E 710 S Y.

R
g
A
il =

H-NMR(200MHz, CDCl;): 6 ppm, 1H(8.24/d, 8.18/d, 8.12/d, 8.00/d, 7.77/s, 7.70/s, 7.66/d, 7.63/d,

7.57/m, 7.50/m, 7.48/d, 7.45/m, 7.38/m, 7.32/m, 7.29/m, 7.13/d)2H(7.89/d, 7.58/m, 7.50/d, 7.41/m)
4h(8.28/d, 7.51/m)

LC/MS: m/z=757 [Q+1)']

N/\]oﬂ 21: §},6LE' ;;—dl/\g
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[0476]

[0477]

[0478]

[0479]

[0480]

[0481]

[0482]

[0483]

[0484]

[0485]
[0486]

[0487]

[0488]

[0489]

SIS 10-2015-0107442

(1) AFxd 21-1: =74 22-1 A

/NH =N o
& &

ZZHA) N-2(5.0g, 0.013mol), 2-chloro-4,6-diphenyl-1,3,5-triazine(3.6g, 0.013mol)E Yil A|Z<| D-3°|A
AbgE Fds W o st <FZHAl 22-1> 5.6g(FE 73%)S AU

LC/NS: m/z=593 [(M+1)']

(2) AZxd 21-2: =7HA 22-2 FA

il S

I = [7{
s o TN — N -
ey _ B i b
vy — = il

N // + < —Br _ = =Y Br

t/N T . hF(N?”[f:}

L 22 i
s

22-2

A 22-1(5.0g, 0.008mol), bromobenzene(1.3g, 0.008mol)E Y il A|ZFd] D-30A4 A& H Y3 HlHoZ
skl <F A 22-2> 3.7g(5& 70%)S AU

LC/MS: m/z=669 [(M+1)']

(3) Azxd 21-3: 3}5tE 22 3HA4

N
i
' Br HOB, S E— }JN
S Ve ,
N N

=N
22
22-2

=204 22-2(5.0g, 0.007mol), dibenzolb,d]thiophen—-4- ylboromc acid(2.0g, 0.009mol)E Y1 Az D-19
A AHEE T o R sk <EEE 22> 3.8g(E T1%)S FAUT

H-NMR(200MHz, CDCl;): &6 ppm, 1H(8.55/d, 8.45/d, 8.41/d, 8.24/d, 8.22/d, 8.20/m, 7.98/d, 7.94/d,

7.85/d, 7.57/m, 7.52/m, 7.50/m, 7.48/d, 7.45/m, 7.33/m, 7.25/m) 2H(7.50/d, 7.41/m) 3H(7.58/m)
4H(8.28/d, 7.51/m)

LC/MS: m/z= 7730 O1+1) T

Al 22: 3FeHE 23 4
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[0490]

[0491]
[0492]

[0493]

[0494]

[0495]
[0496]

[0497]

[0498]

[0499]
[0500]

[0501]

[0502]

[0503]

SIS 10-2015-0107442

(1) Axd 22-1: F3HA] 23-1 34

. s L /;f;f
e L N hﬁ/ v + Clm”iwm g PR & :;T/NN’/G[
2 o

Z7HA N-1(5.0g, 0.013mol), 2-chloro—4,6-diphenyl-1,3,5-triazine(3.6g, 0.013mol)S ¥ I

AbgE BUs whH o dhAsle] <F7HAl 23-1> 5.3g(5E 71%)S AUt
LC/NS: m/z=593 [(M+1)']

(2) Az 22-2: F3HA| 23-2 34

.
L O

AT o
N : <::>—Br _ ql"ri”“},iz:)

N
(:f;- 2341 N%,N

=704 23-1(5.0g, 0.008mol), bromobenzene(l 3g, 0.008mol)E gaL A|Fd D-394 Al&
gete] <F7HA| 23-2> 3.8g(5 & 71%)S AT

2

LC/MS: m/z=669 [(M+1)']

(3) Alzd 22-3: 33t 23 A

Q O
Hag O

=H

o
TG I}

23-2 23

=204 23-2(5.0g, 0.007mol), 9-phenyl-9H-carbazol-3- ylboromc acid(2.6g, 0.009mol)E
A AreE = L Wo g gAsle] <3}TE 23> 4.2g(5F 72%)S AU},

=l

gl

'6

3l A|Zd D-

Az

3ol A

D-1e]

H-NMR(200MHz, CDCl3): & ppm, 1H(8.22/d, 7.87/d, 7.85/d, 7.77/s, 7.69/d) 2H(8.55/d, 7.94/d, 7.85/d,

7.45/m, 7.41/m, 7.33/m, 7.25/m, 7.25/d) 4H(8.28/d, 7.58/m, 7.51/m, 7.50/d)

LC/MS: m/z= 832[ (+1)']

Aol 230 3hghE 24 A
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[0504]

[0505]

[0506]

[0507]

[0508]

[0509]

[0510]

[0511]

[0512]

[0513]

[0514]

[0515]

[0516]

SIS 10-2015-0107442

O

X v
O N C(Er O "N
N )
g;“ " oy O‘O N \
N
22.2 d 2%

A 22 2(5 O0g, 0.007mol), triphenylen-2-ylboronic acid(2.4g, 0.009mol)E Y1l A|Zd D-1o]4 Alg&H
T3l WHo R sl <8hFE 24> 4.0g(5F 70%)S ATt

H-NMR(200MHz, CDCl3): & ppm, 1H(9.15/s, 8.55/d, 8.24/d, 8.22/d, 8.18/d, 8.04/d, 7.94/d, 7.85/d,

7.70/s, 7.57/m, 7.48/d, 7.45/m, 7.33/m, 7.25/m) 2H(8.93/d, 8.12/d, 7.88/m, 7.82/m, 7.58/m, 7.50/d,
7.41/m) 4H(8.28/d, 7.51/m)

LC/MS: m/z= 817[(+1)']

AA 24: sIHE 25 §H4

SN B
j‘? N;///J" = 5 = NNF NN;/G"’ Nb
s 232 fj

A 23-2(5.0g, 0.007mol), 4,6—dipheny1—1,3,5—triazin—Z—ylboronic acid(2.5g, 0.009mol)E YL Az
D-1e14 AHgH 5Lt o=z 3Pd3to] <shgteE 25> 4.3g(5& 74%)S AU

H-NMR(200MHz, CDCls): 6 ppm, 1H(S.55/d, 8.22/d, 7.94/d, 7.45/m, 7.33/m, 7.25/m) 2H(7.58/m, 7.50/d)
4H(7.41/m) 5H(7.85/d) 8H(8.28/d, 7.51/m)
LC/MS: m/z=822[ (M+1)']

N}\]oﬂ 25: §},6LE' ?;5}/‘3

\

}N
R N“r{}

(; 28

Z2A) 23-2(5.0g, 0.007mol), Z7FA] c(3.7g, 0.009mol)E 2 A|Zo| D-1oA AlLHE TUst WpHo=z A
3] <8lgHE 26> 5.2g(5F T40)S LAt}

H-NMR(200MHz, CDCl3): & ppm, 1H(8.22/d, 7.85/d) 2H(7.87/d, 7.79/d, 7.77/s, 7.69/d, 7.68/d, 7.45/m,
7.41/m) 3H(8.55/d, 7.94/d, 7.33/m, 7.25/m) 4H(8.28/d, 7.58/m, 7.51/m, 7.50/d)
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[0517]

[0518]

[0519]

[0520]

[0521]

[0522]
[0523]

[0524]

[0525]

[0526]

[0527]

[0528]

[0529]

[0530]

[0531]

SIS 10-2015-0107442

LC/MS: m/z= 998[ (W+1)']

Ao 26: 33HE 27 $HA
4 C
, m }44<:>f /\ o
} N‘}" <\> : A N L/
—N
EL: }”ﬁ (\T} -
\/f : =
232 . =
Q\J 27
=7k 23-2(5.0g, 0.007mol), =7 A e(4.75g, 0.009mol)S ¥al A| x| D-104 A8¥ =3k WyHo=w
Aste] <3HgHE 27> 5.9¢(5& 770 S VUL
H-NMR(200MHz, CDCls): & ppm, 1H(8.22/d, 7.85/d, 7.62/d, 7.45/m, 7.31/d) 2H(8.12/d, 7.79/d, 7.68/d,

7.58/m, 7.50/d, 7.50/s, 7.50/m, 7.41/m, 7.29/m) 3H(8.55/d, 7.63/d, 7.33/m, 7.25/m) 4H(8.28/d, 7.94/d,
7.51/m)

,
2

LC/NS: m/2=1087 [(M+1)']

Al 27: ShebE 28 S

(1) Aze] 27-1: Z7HA] 28-1 A

p! __ L ‘—\__ Br
AN — S s
L\>/[N\Lﬁ\\:j\_ar Br‘ﬁgi} &)
H
e
$8-1 ==

%Gﬂssu5%,ommm>bmmmmma1&,ommMFzgi,ﬂZﬂD4ﬂHf#%ﬂ%%§:%%ii
Akl <F7h A 28-1> 3.8g(5& 75%)S AT

)

LC/MS: m/2z=455 [(1+1)']

(2) Az 27-2: 3}gt= 28 A

. 0
s
doe . A — ot
05

28-1(5.0g, 0.011lmol), N—(biphenyl—4—yl)—9,9—dimethyl—9H—fluoren—2—amine(4 O0g, 0.01lmol)E ¥
D-3ellA AgE Fde WoR st <sliE 28> 5.7g(F& 719)S BTt

28

A

A
A Z ol

H-NMR(200MHz, CDCls): & ppm, 1H(8.45/d, 7.87/d, 7.62/d, 7.55/d, 7.52/m, 7.50/m, 7.45/m, 7.41/m,

7.38/d, 7.31/d, 6.75/d, 6.58/d) 2H(7.98/d, 7.90/d, 7.58/m, 7.54/d, 7.52/d, 7.51/m, 7.50/d, 1.72/s)
4H(6.69/d)
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[0532]

[0533]

[0534]
[0535]

[0536]

[0537]

[0538]

[0539]
[0540]

[0541]

[0542]

[0543]

[0544]

[0545]

SIS3 10-2015-0107442

LC/MS: m/z=736 [QH+1)']

Aol 28: SFetE 29 $H4d

A 28-1(5.0g, 0.011lmol), bis(9,9-dimethyl-9H-fluoren-2-yl)amine(4.4g, 0.01lmol)E YL A|ZFd D-
3 A AbgE Fde o 3Hdste] <shghE 29> 6.2¢(5 & 73%)S AU

H-NMR(200MHz, CDCl3): & ppm, 1H(8.45/d, 7.52/m, 7.50/m, 7.45/m, 7.31/d) 2H(7.98/d, 7.90/d, 7.87/d,
7.62/d, 7.58/m, 7.55/d. 7.50/d, 7.38/m, 7.28/m. 6.75/d. 6.69/d, 6.58/d) 4H(1.72/s)
LC/MS: m/z= 7770 O+1)']

A 29: sFebE 30 94

OO0
; B+
N H
28-1

Z7H4) 28-1(5.0g, 0.01lmol), =3A (4.5g, 0.01lmol)E Y3 AZd D-394 AFLE st Ho=z 3y
she] <31§E 30> 6.5g(5& 75%) S AUt

H-NMR(200MHz, CDCls;): 6 ppm, 1H(8.55/d, 8.45/d, 7.94/d, 7.52/m, 7.50/m, 7.41/m, 7.38/d, 7.33/m,

7.31/d, 7.25/m, 6.77/d, 6.69/d) 2H(7.98/d, 7.90/d, 7.54/d, 7.52/d, 7.51/m, 7.45/m, 6.75/d, 6.69/d)
4H(7.58/m, 7.50/d)

LC/NS: m/z= 7850 (M+1)']

e 30: sFetE 31 $H4d

q o o
M . &
e -+ Y

ke @ 0 Ha

WAl 28-1(5.0g, 0.011mol), Z7+A g(5.0g, 0.01lmol)E 2L A Fd] D-3oA4 AFEE U3 whgow A
Fol <3}8H% 31> 6.8g(5& 71%9)S AU

o
i
=

l, olX

[¢]
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[0546]

[0547]

[0548]

[0549]
[0550]

[0551]

[0552]
[0553]

[0554]

[0555]

[0556]

[0557]

[0558]

[0559]
[0560]

SIS3 10-2015-0107442

H-NMR(200MHz, CDCls): & ppm, 1H(8.55/d, 8.45/d, 7.94/d, 7.87/d, 7.62/d, 7.55/d, 7.52/m, 7.50/m,

7.38/m, 7.38/d, 7.31/d, 7.28/m, 7.25/m, 6.81/m, 6.77/d, 6.58/d) 2H(7.98/d, 7.90/d, 7.45/m, 6.75/d,
6.69/d, 1.72/s) 4H(7.58/m, 7.50/d)

LC/MS: m/z= 826[ (M+1)']

Ao 31: 3hgt= 33 A

(HO):B

=7+ 1-1(5.0g, 0.010mol), 4-(diphenyl amino)phenylboronic acid(7.1g, 0.024mol)E ¥iL A|ZFf| D-204
AHgE Tdg o= 3gdste] <shRHE 33> 6.2e(5E 7298 B

H-NMR(200MHz, CDCly): & ppm, 1H(8.45/d, 8.05/d, 7.98/d, 7.52/m, 7.50/m. 7.45/m, 7.33/d) 2H(7.58/d,
7.50/d) 3H(7.66/s) 4H(7.54/d, 6.81/m, 6.69/d) 8H(7.20/m, 6.63/d)
LC/MS: m/z=864 [(H+1)']

N}\]oﬂ 32: §},6LE' ?;5}/‘3

(1) Az 32-1: FHA] 34-1 A

S-1 34-1

=24 S-1(5.0g, 0,012mol)bromobenzene(l 9g, 0.012mol)E gL A|Fd] D-4o A AlgE U3 Wyo=w g
ekl <F7hA| 34-1> 4.0g(5F8 73%)S AT

LC/NS: m/z=455 [(i+1)']

(2) Az 32-2: 33E 34 A

@ 0 =

g
N b
O # i HM N
r —m {!‘b s
5
341 ‘I!} 3 d!s

Z7HA 34-1(5.0g, 0.011lmol), dibiphenyl—4—y1amine(3.5g, 0.01lmol)E Y Axd D-39A4 Al&¥E =Y+
W oz FAste] <8FE 34> 5.7g(5% 75%)S AU}
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[0561]

[0562]
[0563]

[0564]

[0565]

[0566]

[0567]

[0568]

[0569]
[0570]

[0571]

[0572]
[0573]

[0574]

[0575]

[0576]

[0577]

SIHE3dl 10-2015-0107442
H-NMR(200MHz, CDCl3): & ppm, 1H(8.45/d, 8.05/d, 7.98/d, 7.52/m, 7.50/m, 7.45/m, 7.33/d) 2H(7.90/d,
7.58/m, 7.50/d, 7.41/m) 4H(7.54/d, 7.52/d, 7.51/m) 6H(6.69/d)
LC/NS: m/z= 696[ (M+1) ]

/\1/\] oq] 33: g]_slﬂ z]sﬂL/\é

(1) Aze] 33-1: Z7HA] 36-1 FAd

)

[\J”/\\:C;q’;r /I“Er . \'\\}Br L{/J N\ﬁ'
= ‘\/S'r Br
-
S-2 36-1

Z7HAS-2(5.0g, 0.012mol), bromobenzene(1.9g, 0.012mol)ES Eail A|Zo| D40 Alg%E FL3 WHog g
el <Z7HA 36-1> 4.1g(58 74%)S AT},

LC/MS: m/z= 455[ 1)’ ]

(2) A x4 33-2: 3}3E 36 A

SV A
(s 2 ®

=7k 36-1(5.0g, 0.01lmol), dibiphenyl-4-ylamine(5.3g, 0.01lmol)E 2 A|Zeo] D-1o4 AlgE L3+
Wl o 7 dAlate] <3HEHE 36> 6.7a(5E 75%)S AT},

H-NMR(200MHz, CDCls): & ppm, 1H(8.45/d, 8.24/d, 8.05/d, 7.98/d, 7.87/d, 7.70/s, 7.62/d, 7.57/m,

7.55/d, 7.52/m, 7.50/m, 7.48/d, 7.45/m, 7.41/m, 7.33/d, 6.75/s, 6.58/d) 2H(7.58/m, 7.52/d, 7.51/m,
7.50/d, 1.72/s) 4H97.54/d, 6.69/d)

LC/NS: m/z=813[ (M+1)']

Aol 34: SFeHE 37 4

(1) AZe] 34-1: Z7HA 37-1 A

Br Q
T = M
U/\OEC(OH L s e )
- O
0-1
371

ZH4 0-1(5.0g, 0.014mol), bromobenzene(2 2g, 0.01dmol)E Y31 A|Zxo| D-30A A8 Tdg WHo=
Jete] <F7HA| 37-1> 7.2g(58 71%)S AT}

kol

LC/MS: m/z= 4391 1)
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[0578]

[0579]

[0580]

[0581]

[0582]

[0583]

[0584]

[0585]

[0586]

[0587]
[0588]

[0589]

[0590]

[0591]

[0592]

[0593]

SIS 10-2015-0107442

(2) A x4 34-2: 3}3+E 37 A

X0

¢
?
() M}H*<::>_Br * O HN — %3 Y
ae 37-1 ) ;;1iii|
0

Z7HA] 37-1(5.0g, 0.01lmol), N-(biphenyl-4-y1)-9,9-dimethyl-9H-fluoren-2-amine(4.0g, 0.01lmol)E il
A zd D-304 AHLE FU3 Ho R A ste] <3FE 37> 5.6g(FE 7192 AU

H-NMR(200MHz, CDCls): 8 ppm, 1H(7.87/d, 7.66/d., 7.62/d. 7.55/d, 7.41/m, 7.32/m, 7.28/m, 7.13/d,
6.98/d, 6.75/d) 2H(7.90/d, 7.89/d, 7.58/m, 7.54/d, 7.52/d, 7.51/m, 7.50/d, 7.38/m, 1.72/s) 4H(6.69/d)
LC/NS: m/z=720 [(i+1)']

Aol 35: 3hghE 38 A

()
Y o
Q N@Er * HN — ($4 Y
QQ
&

371

244 37-1(5.0g, 0.01lmol), &7FA| i(4.9g, 0.01lmol)E ¥ Axd| D-3¢]A4 ALg¥ FU3 whHow 34
she] <3§E 38> 6.2g(5& 70%) S AUt

H-NMR(200MHz, CDCls): & ppm, 1H(7.66/d, 7.45/m, 7.38/m, 7.32/m) 2H(8.51/d, 8.42/d, 7.90/d, 7.89/d,
7.79/d, 7.61/m, 7.58/m, 7.52/d, 7.50/d, 7.41/m) 4H(7.54/d, 7.51/m) 6H(6.69/d)
LC/MS: m/z=806 [(M+1)']

Aol 36: SFetE 39 $H4d

(1) Az 36-1: Z7HA 39-1 34

f::[jz:;ﬁi:jal::iLBr S . -§E;;j[::\\<z_:?
o Br
0-2

7

39-1

7HA 0-2(5.0g, 0.014mol), bromobenzene(2.2g, 0.0ldmol)E Wil A|Zd D-3o4 AlgHd Fds WHoz
Aate] <F7HA) 39-1> 7.02(FE 69%)S LATH.

kol

LC/MS: m/z= 4390 O+1)'T

(2) Az 36-2: 313t 39 A
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[0594]
[0595]

[0596]

[0597]

[0598]

[0599]

[0600]
[0601]

[0602]

[0603]

[0604]
[0605]

[0606]

SIS3 10-2015-0107442

Z2A) 39-1(5.0g, 0.01lmol), ZZFA] £(6.3g, 0.01lmol)E Y A|Zd| D-30|A AlLHE TUst wpHo=z A
3to] <ghjtE 39> 6.9g(F& 71%)S AU

H-NMR(200MHz, CDCls;): 6 ppm, 1H(8.55/d, 8.24/d, 7.94/d, 7.87/d, 7.70/s, 7.66/d, 7.62/d, 7.57/m,

7.55/d, 7.48/d, 7.38/d, 7.33/m, 7.32/m, 7.28/m, 7.25/m, 7.13/d, 6.77/d, 6.75/s, 6.58/d) 2H(7.89/d,
7.54/d, 7.45/m, 7.38/m, 6.69/d, 1.72/s) 4H(7.58/m, 7.50/d)

LC/NS: m/z=886 [(M+1)']

A6 37: ShEHE 40 G

(1) AZe] 37-1: Z7HA 40-1 34

e

kA 0-2(5.0g, 0.014mol), 2-bromo-9,9-dimethyl-9H-fluorene(3.8g, 0.0ldmol) S @il #|ZFd] D-394 A&
TA o st <FIHAl 40-1> 5.8¢(FE 75%)S AU

o ofy

LC/MS: m/z= 556[ (M+1)']

(2) Az 37-2: F3hA| 40-2 FA

()
O‘ -

5
j!lﬂ :¢—4<::> *u1o;za-<i::}—ar — f!!i
0 Hr [!lﬂ N ‘gib
(o s

40-2 Br

40-1

Z7HA) 40-1(5.0g, 0.008mol), 4—bromophenylboronic acid(2.0g, 0.010mol)E Y1 Azxd D-1o4 A8 &
g o ® FAdsto] <F7HA 40-2> 3.6g(FE 71%)S ATt

LC/NS: m/z= 631[ (+1) ]
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[0607]

[0608]

[0609]

[0610]

[0611]

[0612]

[0613]
[0614]

[0615]

[0616]

[0617]

[0618]

[0619]

[0620]

SIS31 10-2015-0107442

(3) A x4 37-3: 3}3E 40 A

Br

409:;

ol), N-(biphenyl-4-y1)-9,9-dimethyl-9H-f luoren-2-amine(2.9g, 0.008mol)S ¥ i
A ze] D-3014 AHEH Fdg o R Hd3dto] <gjtE 40> 5.2g(5 & 71%)S AU

Al 40-2(5.0g, 0.008m

H-NMR(200MHz, CDCls): & ppm, 1H(8.24/d, 7.87/d, 7.70/s, 7.66/d, 7.62/d, 7.57/m, 7.55/d, 7.48/d,

7.30/m, 7.28/m, 7.13/d, 6.75/d, 6.58/d) 2H(7.89/d, 7.87/d, 7.52/d, 7.51/m, 7.50/d, 7.40/d, 7.38/m)
4H(7.54/d, 6.69/d, 1.72/s)

LC/NS: m/z=913[ (M+1)']

/\1}\]@] 38: §]_3LU z]sﬂL/\o

o PJ;,NY@BF O o
N # e (‘!5 4!’*

s N
124 (:> l‘%.& (:> . ‘!E'ﬂ

34 12-1(5.0g, 0.010mol), N-(biphenyl-4-y1)-9,9-dimethyl-9H-fluoren-2-amine(3.6g, 0.010mol)ES %L
A ze] D-304 AHEH FUS o R sl <EjtE 41> 5.7g(FE 720)S AU

H-NMR(200MHz, CDCl;): 6 ppm, 1H(8.55/d, 8.22/d, 7.94/d, 7.87/d, 7.85/d, 7.62/d, 7.41/m, 7.38/m,

7.33/m, 7.28/d, 7.25/m, 6.75/d, 6.58/d) 2H(7.90/d, 7.54/d, 7.52/d, 7.51/m, 7.45/m, 1.72/s) 4H(7.58/m,
7.50/d, 6.69/d)

LC/MS: m/z=795[ (M+1) ]

Al }\] oﬂ 39: §},6LE' z}sﬂl/\g

o, O OO

ey W, — 9o

74 12-1(5.0g, 0 mol), N-(biphenyl-4-yl)dibenzol[b, d]thiophen-4-amine(3.5g, 0.010mol)S il A
Zd] D394 Al&= %‘ 6‘} Yo R FAdete] <sgE 42> 5.8g(FE 4% S ATt

H-NMR(200MHz, CDCls): & ppm, 1H(8.55/d, 8.45/d, 8.22/d, 7.98/d, 7.94/d, 7.85/d, 7.81/d, 7.52/m,
7.50/m, 7.41/m, 7.33/m, 7.27/d, 7.25/m, 6.86/d) 2H97.90/d, 7.54/d, 7.52/d, 7.51/m, 7.45/m) 4H(7.58/m,
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[0621]
[0622]

[0623]

[0624]

[0625]

[0626]

[0627]

[0628]
[0629]

[0630]

[0631]

[0632]

[0633]
[0634]

[0635]

7.50/d, 6.69/d)

LC/MS: m/z=785 [(H+1)']

Ao 40: 3}3HE 43 34

(1) Axd 40-1: =z1A 43-1 A

T
Br e

43-1

., IO
=N \/] = - N No A, 'I‘,
5 =7

N-3

Ot 0-1)1

Frdste] <F3HA 43-1> 4.6g(7& 70%)& AU

I

LC/MS: m/z= 593[ (M+1)']

(2) Azl 40-2: 33HE 43 FA

O 3 Q M
u “?,@ i H@ @
” Br Q

@ {HO B O 1, O
434 N
'

SIS 10-2015-0107442

N

7kA) N-3(5.0g, 0.01lmol), bromobenzene(3.4g, 0.022mol)E Qi A|Fd] D-3oA A1&¥ TL3 WyHo=w

ZZHA] 43-1(5.0g, 0.008mol), 4-(diphenylamino)phenylboronic acid(5.8g, 0.020mol)E YWl A|Z<] D-1oA4

RS sdR HoR fAste] <ElftE 43> 5.4g(5E T3%)S Al

H-NMR(200MHz, CDCls): & ppm, 1H(8.55/d, 8.22/d, 7.94/d, 7.85/d, 7.33/m, 7.25/m) 2H(7.45/m) 3H(7.66/s)

4H(7.58/m, 7.54/d, 7.50/d, 6.81/m, 6.69/d) 8H(7.20/m, 6.63/d)

LC/NS: m/2=922[ (M+1)']

Aol 41: SFeHE 44 $HAd

Lo . B . o

121 ‘Ili &

Z7H4 12-1(5.0g, 0.010mol), dibiphenyl-4-ylamine(3.2g, 0.010mol)Z YL A X< D-3914 ALE¥ HL3
W

How FAst] <BFE 44> 5.4g(5F 7200 AU}
H-NMR(200MHz, CDCls): & ppm, 1H(8.55/d, 8.22/d, 7.94/d, 7.85/d, 7.33/m,
7.41/m) 4H(7.58/m, 7.54/d, 7.52/d, 7.51/m, 7.50/d) 6H(6.69/d)
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[0636]

[0637]

[0638]
[0639]

[0640]

[0641]

[0642]

[0643]
[0644]

[0645]

[0646]
[0647]

[0648]

[0649]

[0650]

SIS3 10-2015-0107442

LC/MS: m/z=755 [(i+1)']

Al 42: SFebE 45 $HAd

a 3
&
. HN — F” :’*@ N
Sar O3

f

Z7HAl 12-1(5.0g, 0.010mol), ZFZHA| f(4.1g, 0.010mol)E ¥ar A Zd| D-3o4 AFEE U3 Wgoz A
sle] <3 §E 45> 6.0g(5& 71%) S AUt

H-NMR(200MHz, CDCl3): & ppm, 1H(8.55/d, 8.22/d, 8.12/d, 7.94/d, 7.85/d, 7.69/d, 7.63/d, 7.50/m,

7.41/m, 7.33/m, 7.29/m, 7.25/m, 5.93/d) 2H(7.90/d, 7.54/d, 7.52/d, 7.51/m) 3H(7.45/m) 4H(6.69/d)
6H(7.58/m, 7.50/d)

LC/NS: m/z=845[ (M+1)']

Aol 43: 3h5hE 46 A

N O N O
Br g O r N
‘]n rf}_*< >‘ HH P o H}‘*i >*
i & Gy, W
@ n@ @ O N@
ﬂ'i 45
g

F7HA 12-1(5.0g, 0.010mol), %Al g(4.5g, 0.010mol)S 2 Az D-30|A AlgHE TU3 WHo=z A
3lo] <3}gtE 46> 6.5g(FS 73%)S AUt
H-NMR(200MHz, CDCly):§ ppm, 1H(8.22/d, 7.87/d, 7.85/d, 7.62/d, 7.55/d, 7.38/m, 7.38/d, 7.28/m,
6.77/d, 6.58/d) 2H(8.55/d, 7.94/d, 7.90/d, 7.33/m, 7.25/m, 6.75/d, 6.69/d, 1.72/s) 3H(7.45/m)
6h(7.58/m, 7.50/d)
LC/NS: m/z=885[ (M+1)']

Al 44: SFEHE 47 S

(1) Az 44-1: F3HA| 47-1 34

Y
*'I’II/ Br ] )
(i[f\‘Nﬁ/Eiﬂ (HORB—  —Br - __}E/EN 3
o V'VR,V/N—, + z : i . :
1-1 ﬁ:;f g:;f _

471

=74 11-1(5.0g, 0.010mol), 4-bromophenylboronic acid(2.4g, 0.012mol)E ¥ i A Zd D-1o]4 AlgH &
A3t Y oR FAFte] <FIHA 47-1> 4.4g(FE 74%) S AT
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[0651]

[0652]

[0653]

[0654]

[0655]

[0656]
[0657]

[0658]

[0659]
[0660]

[0661]

[0662]

[0663]

[0664]

[0665]

SIS 10-2015-0107442

LC/MS: m/z= 590[ (W+1)]

(2) Azl 44-2: s}3FE 47 34

ey .
- + OO 0
C; O@ : ??3 G0

A 47-1(5.0g, 0.008mol), N-(biphenyl-4-y1)-9,9-dimethyl-9H-fluoren-2-amine(3.1g, 0.008mol)S Y
of

F3kx
A zd D-3oA ALgH U3 o Adste] <31E 47> 5.2g(5E 74%)S AUt

H-NMR(200MHz, CDCls): & ppm, 1H(8.55/d, 8.24/d, 8.22/d, 7.94/d, 7.87/d, 7.85/d, 7.70/s, 7.62/d,

7.57/m, 7.55/d, 7.48/d, 7.41/m, 7.33/m, 7.25/m, 6.75/d, 6.58/d) 2H(7.52/d, 7.51/m, 7.45/m, 1.72/s)
4H(7.58/m, 7.54/d, 7.50/d, 6.69/d)

LC/MS: m/z=872 [(1+1)']

Aol 45: 3hghE 48 ¢4

(1) Axd 45-1: =314 48-1 A

-0
@Q 48-1

7HAl N-4(5.0g, 0.017mol), bromobenzene(2 7g, 0.017mol)E& ¥l A|Zxe| D-30A A8 T WHo=
Jete] <F7HA| 48-1> 4.3g(5& 70%)S AT}

kol

LC/MS: m/z=359 [(H+1)']

(2) Az 45-2: 3}3HE 48 A

()
o oo

5 OO 0
Z::) 48

ZZHA) 48-1(5.0g, 0.014mol), N-(biphenyl-4-yl1)-N-(4-bromophenyl)-9,9-dimethyl-9H-fluoren-2-amine(7.2g,
ooangléLmiﬂD%ﬂH*Hﬁi%el o2 gAste] <3gHE 48> 8.0g(5 8 72%)S AUt

481

H-NMR(200MHz, CDCls): & ppm, 1H(8.55/d, 8.22/d, 7.94/d, 7.87/d, 7.85/d, 7.62/d, 7.55/d, 7.45/m,

7.38/m, 7.33/m, 7.28/m, 7.25/m, 6.75/d, 6.58/d) 2H(8.28/d, 7.58/m, 7.54/d, 7.52/d, 7.50/d, 7.41/m,
7.37/d, 6.69/d, 6.63/d, 1.72/s) 4H(7.51/m)
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[0666] LC/MS: m/2z=795 [O1)']
[0667] A 46: 3}3E 49 A
[0668] (1) Azl 46-1: Z7HA] 49-1 A
H Cl
Z e Cl~ ., Cl }( cl
L0 Y L
':V‘\LN ¥ Br = N =
\:_ /,-’/ e | N"Mi__:
L
[0669] i
[0670] Z7A) 48-1(5.0g, 0.014mol), 1-bromo-3,5-dichlorobenzene(1.8g, 0.014mol)E YL A|Zd] D-3oA] Al-8%
T oz st <FIHA 49-1> 8.0g(F& 72%)S AUt
[0671] LC/NS: m/2z=504 [Q+1)']
[0672] (2) Az 46-2: 3}3HE 49 A

e » oo

e = R S S s
R ,\ »
\:f flll./:;, ,rll‘—i: /”:Nﬁ_
K E T
Jm \:‘L“ o
[0673] 49
[0674] Z7HA] 49-1(5.0g, 0.010mol), diphenylamine(3.4g, 0.020mol)E Yil #A|Zd] D-304] Al&H HA3 WyHo=
A5k <3 EE 49> 5.8g(FE 75%)S AUt
[0675] H-NMR(200MHz, CDCls): & ppm, 1H(8.55/d, 8.22/d, 7.94/d, 7.85/d, 7.45/m, 7.41/m, 7.33/m, 7.25/m,
5.77/s) 2H(8.28/d, 7.58/m, 7.51/m, 7.50/d, 5.80/s) 4H(6.81/m) 8H(7.20/d, 6.63/d)
[0676] LC/NS: m/z=770[ (W+1)']
[0677] A 47: 315HE 50 $HA
Gl
ﬁ,//fc'
e N — ~
L ) .
s
i 49-1
[0678]
[0679] ZZHA] 49-1(5.0g, 0.010mol), N-phenylbiphenyl-4-amine(5.0g, 0.020mol)= YW il A|Zd] D-30]4 AlgH T
g o FAst <8gE 50> 7.0g(5& 76%)S AUt
[0680] H-NMR(200MHz, CDCls): & ppm, 1H(8.55/d, 8.22/d, 7.94/d, 7.85/d, 7.45/m, 7.33/m, 7.25/m, 5.77/s)

- 193 -



SIS 10-2015-0107442

2H(7.58/m, 7.50/d, 7.41/m, 6.81/m, 5.80/s) 4H(7.54/d, 7.52/d, 7.51/m, 7.20/m, 6.69/d, 6.63/d)

[0681] LC/MS: m/z= 923[ (1) ]
[0682] Ao 48: 315HE 51 3HA
[0683] (1) Azd 48-1: FZHA 51-1 A
Br. ...
N H B Br}::r {i;ﬂ: ,
e = — o
\ + . = =N —
N s (I~
| : LT ae
) 481 Br RN
[0684] 51-1
[0685] ZF7FA 48-1(5.0g, 0.014mol), 3,4'-dibromobiphenyl(4.4g, 0.014mol)E Y i A|Zxd] D-30|A A" L3+
W o 2 FEAd3le] <F7HA 51-1> 5.9g(F & 72%)S AT},
[0686] LC/MS: m/z=590 [(i+1)']
[0687] (2) Az 48-2: 3}3HE 51 A

- 00
9
=
5

[0688] i

[0689] F1H 51-1(5.0g, 0.008m0l), F3+Ag(3.8g, 0.008m01)F ¥ Az D3I A8 FAF Yo 34
ste] <3}3E 51> 5.8g(5& 75%)S AUt

[0690] H-MUR(200MHz, CDCLy): & ppm, 1H(S.22/d, 8.09/s, 7.87/d, 7.85/d, 7.62/d, 7.55/d, 7.38/d, 7.38/m,

7.28/m, 6.77/d, 6.69/d, 6.58/d) 2H(8.55/d, 8.28/d, 7.94/d, 7.54/d, 7.51/m, 7.45/ m, 7.33/m, 7.25/m,
6.75/.d, 6.69/d, 1.72/s) 4H(7.58/m, 7.50/d)

[0691] LC/MS: m/2z=961 [(M+1)']
[0692] Ao 49: 3135tE 52 FHA
[0693] (1) Azd 49-1: FIHA] 52-1 A
Br
r
E{/\l N = I?r T// M —
e . = R
oy O
D 48-1 o B ’C/
[0694] =t B2
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[0695]

[0696]

[0697]

[0698]

[0699]

[0700]

[0701]

[0702]

[0703]

[0704]

[0705]

[0706]

[0707]
[0708]

[0709]

SIS 10-2015-0107442

A 48-1(5.0g, 0.014mol), 1, 4-dibromobenzene(3.3g, 0.0ldmol)E ¥ i1 A ZF| D-39A ALg% U3 W
2 A8l <F7hA) 52-1> 5.3g(FE 73%)S LUt

o =

=
-
H

LC/MS: m/z=514 [Q+1)']

(2) Az 49-2: =7HA 52-2 A

Br

@ N
N o M) [i:f
e -

Z7HA 52-1(5.0g, 0.010mol), 9,9-dimethyl-9H-fluoren-2-amine(2.1g, 0.010mol)E ¥ il A|Zd D-30]A A&
H T o w gt <FHA 52-2> 4.7g(FE 730)S L

LC/MS: m/z=642 [Q1+1)']

(3) Azxd 49-3: 3}3tE 52 $HA

€
/Q{% Q
P

\ o —
’y 5 %)

Q4

=744 52-2(5.0g, 0.008mol), 1-(4-bromophenyl)-3— phenyl 1H-indole(2.7g, 0.008mol)E ¥ i1 A ZF| D-30l 4]
AbEE Tde o st <3lEE 52> 5.3g(5& 730)S AU

H-NMR(200MHz, CDCls;): &6 ppm, 1H(8.55/d, 8.22/d, 8.17/d, 7.94/d, 7.87/d, 7.85/d, 7.71/d, 7.62/d,

7.55/d, 7.41/m, 7.38/m, 7.36/s, 7.33/m, 7.28/m, 7.25/m, 6.75/s, 6.58/d) 2H(8.28/d, 7.54/d, 7.51/m,
7.45/m, 7.42/m, 7.37/d, 6.69/d, 6.63/d, 1.72/s) 4H(7.58/m, 7.50/d)

LC/MS: m/z=911[ (M+1)']
2 Ao 50 8% 53 &4

Z G
Ty 0% g2

)

=74 52-2(5.0g, 0.008mol), 2-bromotriphenylene(2.5g, 0.008mol)E Yil A|Zd D-39|A A& HL3 uF
Hoz FAste] <3}3HE 53> 5.2g(F 8 75%)S AAr).

ra

£3

H-NMR(200MHz, CDCls): & ppm, 1H(8.55/d, 8.22/d, 8.13/s, 7.94/d, 7.85/d, 7.62/d, 7.55/d, 7.45/m,
7.41/m, 7.38/m, 7.33/m, 7.28/m, 7.25/m, 7.02/s, 6.75/s, 6.58/d) 2H(8.93/d, 8.28/d, 8.12/d, 7.88/m,
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[0710]

[0711]

[0712]

[0713]
[0714]

[0715]

[0716]

[0717]
[0718]

[0719]

[0720]
[0721]

[0722]

[0723]
[0724]

[0725]

SIS 10-2015-0107442
7.87/d, 7.82/d, 7.58/m, 7.51/m, 7.50/d, 7.37/d, 6.63/d, 1.72/s)

LC/MS: m/z=870 [(H+1)']

Aol 51: 3hgte 54 9

(1) Alxzd 51-1: FXA 54-1 §A

o 0

(::f N HH
e R

M

ZC:) 521 4IIP

541

Z2A) 52-1(5.0g, 0.010mol), biphenyl-4-amine(1.7g, 0.010mol)E 21 A|Zd D-30]4 AlLH =U3F vy
o2 At <F7HA| 54-1> 4.6g(FH 7% S L),

LC/MS: m/z=602 [(H+1)']

(2) Alxzd] 51-2: 3l3tE 54 A

=744 54-1(5.0g, 0.008mol), 2-bromotriphenylene(2.6g, 0.008mol)E @il A|Zd] D-304 AlgE TA3 1
Howg At <3l3E 54> 5. 1g(FH 77%) S AUt

H-NMR(200MHz, CDCls;): &6 ppm, 1H(8.55/d, 8.22/d, 8.13/s, 7.94/d, 7.87/d, 7.85/d, 7.45/m, 7.33/m,

7.25/m, 7.02/d) 2H(8.93/d, 8.28/d, 8.12/d, 7.83/m, 7.82/m, 7.58/m, 7.54/d, 7.52/d, 7.50/d, 7.41/m,
7.37/d, 6.69/d, 6.63/d) 4H(7.51/m)

LC/NS: m/z=830 [(M+1)']

N}\]oﬂ 52: §},6LE' ?;5}/‘3

(1) AZe] 52-1: Z7HA 55-1 84

Br

O

LUZSQNq@ Coe e K

S 551

RN

b

=7k S-4(5.0g, 0.015mol), phenyl boronic acid(3.5g, 0.015mol)E P A X4 D-3o|A AlgH A3 HF
Hoz gAste] <A 55-1> 5.3g(FE 770 & AU

LC/MS: m/z=455 [QH+1)']
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[0726]

[0727]

[0728]

[0729]

[0730]

[0731]

[0732]

[0733]

[0734]

[0735]
[0736]

[0737]

[0738]
[0739]

[0740]
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(2) A#x4d 52-2: 3}3+E 55 A

Z7HAl 55-1(5.0g, 0.010mol), N-(biphenyl-4-y1)-9,9-dimethyl-9H- fluoren 2-amine(3.6g, 0.010mol)E ¥aL
A ze] D-3014 AHEH FUS o R Hd3dto] <&jtE 55> 5.5g(F & 75%)S AAUTH.
H-NMR(200MHz, CDCls): & ppm, 1H(8.45/d, 8.05/d, 7.98/d, 7.87/d, 7.62/d, 7.55/d, 7.52/m, 7.50/m,

7.38/m, 7.33/d, 7.28/m, 6.75/s, 6.58/d) 2H(8.28/d, 7.54/d, 7.52/d, 7.41/m, 7.37/d, 6.69/d, 6.63/d,
1.72/s) 4H(7.51/m)

LC/MS: m/z=736 [Qi+1)']

Aol 53: 3hghE 56 A

J\\/
O e

=74 55-1(5.0g, 0.010mol), bi5(9,9—dimethy1—9H—fluoren—2—yl)amine(4 O0g, 0.010mol)E Yir #A|Zd D-
3 A AbgE Fde o= 3Hd3te] <8kghE 56> 5.5¢(5 & 72%)S AU

H-NMR(200MHz, CDCls): & ppm, 1H(S.45/d, 8.05/d, 7.98/d, 7.52/m, 7.50/m, 7.41/m, 7.33/d) 2H(8.28/d,
7.87/d, 7.62/d, 7.55/d, 7.51/m, 7.38/m, 7.37/d, 7.28/m, 6.75/d, 6.63/d, 6.58/d) 4H(1.72/s)
LC/MS: m/z= 7770 Q+1)]

Al }\] q] 54: §]_6LU z;sﬂL/\é

(1) Az 54-1: Z7HA 57-1 A4

; [;<i:>kfj/l::j ) Br*<_:il o <i:>yi§j[§£:{<_:>

ﬁ/ A,

/

=744 S-4(5.0g, 0.015mol), 1-bromo-3, 5-dichlorobenzene(3.4g, 0.015mol)E YL A Fo| D-304 AL&H
TAs o R A3l <FIHA 57-1> 4.7g(FE 70%) S AU

LC/NS: m/z=445 [O1+1)']
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[0741]

[0742]
[0743]

[0744]

[0745]
[0746]

[0747]

[0748]

[0749]

[0750]

[0751]

[0752]

[0753]

[0754]
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(2) A#x4 54-2: 3}3HE 57 A

cl £;iF
Y;:E#CI . :ﬂ!iqu!ir¢JZ;:]’N
N + hH Z::)
iy E*@
¢ s

q!lb 3 &7

A 57-1(5.0g, 0.01lmol), N-phenylbiphenyl-4-amine(5.5g, 0.022mol)E Y1 A|Zd] D-304 Al&d <
o g gAsle] <3eHE 57> 6.5g(5E 68%)S AT

(st ofi

H-NMR(200MHz, CDCl3): & ppm, 1H(8.45/d, 8.05/d, 7.98/d, 7.52/m, 7.50/m, 7.33/d, 5.77/s) 2H(8.28/d,
7.41/m, 6.81/m, 5.80/s) 3H(7.41/m) 4H(7.54/d, 7.52/d, 7.20/m, 6.69/d, 6.63/d) 6H(7.51/m)

LC/MS: m/z= 864 (M+1)']

A Ao 55: shstE 58 FHA

(1) Az 55-1: =3+A] 58-1 A

58-1
My

, /J er AN, =,
%{ A ar <) - “&;{IN, A
S-4 =

A S-4(5.0g,0.015mol), 3,4'-dibromobiphenyl(4.7g, 0.015mol)E ¥ il A|ZFo| D-3o|A Al&H HLU3 =
Moz gAsle] <F7HA 58-1> 5.7g(FE 72%)2 AUT}.

LC/MS: m/z=531 [Qi+1)']

(2) A x4 55-2: 3}3+E 58 A

=74 58-1(5.0g, 0.010mol), =7rA] g(4.5g, 0.010mol)S ¥il A X4 D-3o4 Alg3E TU3 Wgog 34
sle] <31§E 58> 6.8g(F& 75%) S ATt
H-NMR(200MHz, CDCls;): & ppm, 1H(8.55/d, 8.45/d, 8.09/s, 8.05/d, 7.98/d, 7.94/d, 7.87/d, 7.62/d,

7.55/d, 7.52/d, 7.52/m, 7.50/m, 7.46/d, 7.45/m, 7.41/m, 7.38/d, 7.38/m, 7.33/m, 7.33/d, 7.28/m,
7.25/m, 6.77/d, 6.58/d) 2H(8.28/d, 7.58/m, 7.54/d, 7.50/d, 6.75/s, 6.69/d, 1.72/s) 3H(7.51/m)
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[0755]
[0756]

[0757]

[0758]
[0759]

[0760]

[0761]

[0762]
[0763]

[0764]

[0765]

[0766]

[0767]
[0768]

[0769]

SIS 10-2015-0107442

LC/NS: m/z= 902[ (M+1) ]

Aol 56: 3FetE 59 4

(1) Az 56-1: Z7HA 59-1 A

= /IT:/ —

59-1
0-3

=7k 0-3(5.0g, 0.018mol), 1,4-dibromobenzene(4.2g, 0.018mol)E YiL A ZFd D-39)4 AL&E L3k 5y
o2 At <FHA| 59-1> 5.6g(FE& 71%) S AUt

LC/MS: m/z=439 [QH+1)']

(2) Ax4 56-2: 3}3+E 59 A

é O' N
L0 g - @
s OO 0

=4

ZZH4] 59-1(5.0g, 0.01lmol), N-(biphenyl-4-y1)-9,9-dimethyl-9H-fluoren-2-amine(4.1g, 0.01lmol)S ¥ L
A ze] D-3014 AHEH FUS o R Hd3dto] <gjtE 59> 5.8g(F5E 73%0)S AU

H-NMR(200MHz, CDCls): & ppm, 1H(7.87/d, 7.66/d, 7.62/d, 7.55/d, 7.32/m, 7.28/m, 7.13/d, 6.75/s,
6.58/d) 2H(8.28/d, 7.89/d, 7.54/d, 7.52/d, 7.41/m, 7.38/m, 7.37/d, 6.69/d, 6.63/d, 1.72/s) 4H(7.51/m)

LC/MS: m/z=720 [QH+1)']

Aol 57: 3FetE 60 94

é Py O ~
X0 H — @

: X0
N
0
O 80

kA 59-1(5.0g, 0.01lmol), FZHAl g(5.0g, 0.01lmol)E Wil A|Ze] D-3ollA AH8d Fd3 HHoz 34
ste] <313E 60> 6.7g(5& 75%)S AU

H-NMR(200MHz, CDCls): & ppm, 1H(8.55/d, 7.94/d, 7.87/d, 7.66/d, 7.62/d, 7.55/d, 7.45/m, 7.38/d,

7.33/m, 7.32/m, 7.28/m, 7.25/m, 7.13/d, 6.77/d, 6.58/d) 2H(8.28/d, 7.89/d, 7.58/m, 7.51/m, 7.50/d,
7.38/m, 7.37/d, 6.75/s, 6.63/d, 1.72/s)
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[0770]

[0771]
[0772]

[0773]

[0774]

[0775]

[0776]

[0777]

[0778]

[0779]

[0780]

[0781]

[0782]

[0783]

[0784]

[0785]

[0786]

[0787]

[0788]

[0789]

[0790]

LC/MS: m/z=809 [(+1)']

2o o] AAjdo) A 2ol ofol= ofEfjel ZT},

NPB: N,N'-Bis(naphthalen-1-y1)-N,N'-bis(phenyl)benzidine

Ir(ppy)s: Iridium, tris(2-phenylpyidine)

Balg: Bis(2-methyl-8-quinolinolato-N1,08)-(1,1'-Biphenyl-4-olato)aluminum

Algs: tris(8-quinolinolato)—-aluminium(III)

CBP: (4,4-N,N-dicarbazole)biphenyl
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TE=

2
>
o
k=]

o

NS
o
il
e,

ste] S 19 FHEEE 0.1mm/sec, Ir(ppy)s =ZEEE 0.009nm/sec® F23ta, S2EL B]go] 9%}

HEF Ir(ppy)se =88to] Aoads o B35S 30m A= I3,

1 )9 BalgE 10nm FA=

o AAFYEE PN, AAFUS o BTUFE SHe4e] 120me] &4 I
& Azt

Faete] 4Fol WPFL AU ARNLEFTOR ol

T G4k, 2 9l AlgyE SASEe] 0] AAFESE Ao, 1 9o &3}

olu, z} BA &L= §7154¢, 313E 1, NPB, Algs, Balg® 0.1 nm/sec, E38ES 0.01 nm/sec,

AF0)FLS 0.5 nm/secE T},

A o 2 WA 26

IT02 Z8H 7%
HEZ 3}o] (BPY ZF&E%E 0.1nm/sec, Ir(ppy); =ZEEE O

HES Ir(ppy)sd £330l 435463 Aol BY5S 30m A2 4.

1 ¢l BalgE 10nm FA=

E A|Z3FA .

el 4ol WHEES A AAFEFOE oF
22 45k, 7 9ol AlgE FAe] dme] AAFEFS BRI OM, 1 9o BIIE
ko]

o AAFAFL FAAAG. AAFAF ol BFUFS el 120me] $FE FH
R

oluf, zZ BHo FH&ELE: {r7]E4l, 3}3E 1, NPB, Algs, Balg: 0.1 nm/sec, =38HFS 0.01 nm/sec,

47 BEE 28 U B E 10 JAE SEEe AT5S ARZ A8E AL
A% Yoz 24N B8 A 579 FAAALFLAE Az
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[
Mo
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>
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A AFstd e A7) CBP, NPBY] T3+ olgie} gt}

5003
;”Qo

CBP((4,4-NN-dicarbazole)biphenyl

[0791] NPB<4,4'"-bis(naphthalen-1-yl(phenyl)methybiphenyl>
[0792] ol3t, 7] Al 1 WA 57, B A e 1o wt AlxE F7]AAE G EAS vugt d3dE
3l7] % 1 o YeRiS.
F1
[0793] Elaipiisd AITFEAR T&AL V) IR iy R ES
(at 1000cd/m 2 (cd/A) (CIE(x, v))

A A A1 :@Pﬂ” NPB 6.0 63 (0.31,0.63)
A A o2 SetE NPB 6.1 46 (0.31,0.63)
A A3 5}6“3 NPB 6.0 47 (0.32.0.64)
A A o4 3}t NPB 5.9 61 (0.32.0.64)
A A A5 :@Pﬂ” NPB 5.5 44 (0.32,0.64)
A A A6 st NPB 5.9 46 (0.32,0.64)
AR A A7 :@Pﬂ” NPB 5.9 45 (0.34,0.62)
A A8 s}et= NPB 6.1 46 (0.35.0.63)
A A9 ﬁ}f;%%9 NPB 6.1 60 (0.34,0.62)
22 A 10 3}5HE10 NPB 5.5 45 (0.32.0.64)
LA A G111 3}3} %11 NPB 6.1 44 (0.35,0.64)
A A A @12 e e NPB 5.5 42 (0.32,0.64)
A A 413 :&W” NPB 6.0 44 (0.35,0.65)
A A o 14 3eE14 NPB 6.0 45 (0.34,0.62)
2 A Al 15 318 %15 NPB 6.0 47 (0.33.0.63)
A4 A o 16 SHetE NPB 5.9 48 (0.32,0.62)
A A 17 :&W” NPB 5.8 48 (0.33.0.62)
A2 A <]18 33 E19 NPB 6.0 45 (0.35,0.66)
A A <19 33520 NPB 6.1 47 (0.32,0.63)
22} A 20 shstE21 NPB 5.9 58 (0.31,0.63)
A A 21 3}eE22 NPB 6.1 46 (0.32.0.62)
A A ¢ 22 313523 NPB 5.8 46 (0.32,0.63)
A A A @23 3}3} %24 NPB 5.9 47 (0.33, 0.62)
AP A 24 3= NPB 5.1 48 (0.31,0.62)
2 A2 A o125 3} %26 NPB 5.5 45 (0.32,0.63)
A} A 26 35t E27 NPB 4.5 61 (0.32.0.63)
A A 27 CBP 35t E28 6.0 63 (0.31,0.63)
A AL <] 28 CBP 3}3H=29 6.1 46 (0.31,0.63)
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[0794]

[0795]

[0796]

SIS 10-2015-0107442

A AL <29 CBP 3}sHE30 6.0 47 (0.32,0.64)
2 A AL <130 CBP 3}t E31 5.9 61 (0.32,0.64)
A A 31 CBP 3}3=233 5.5 44 (0.32.0.64)
2 A2 Al 32 CBP 3334 5.9 46 (0.32.0.64)
2 A4 A 933 CBP 3}3236 5.9 45 (0.34,0.62)
A A 434 CBP 3}stE37 6.1 46 (0.35,0.63)
A2 AL <35 CBP 3}stE38 6.1 60 (0.34,0.62)
A A <36 CBP 3}stE39 5.5 45 (0.32,0.64)
A A 37 CBP 33240 6.1 44 (0.35.0.64)
AL A] ]38 CBP 3laE41 4.7 58 (0.32.0.64)
2 AL A] )39 CBP 3}aE42 6.0 44 (0.35,0.65)
A AL <140 CBP 3}stE43 6.0 45 (0.34,0.62)
A A ell41 CBP 3}stE44 6.0 47 (0.33.0.63)
2 A A 142 CBP 3}t E45 5.9 48 (0.32,0.62)
2 A2 Al ofl43 CBP 3}a246 4.8 60 (0.33.0.62)
2 A A 44 CBP 3}t E47 6.0 45 (0.35.0.66)
A A <]l45 CBP 3548 6.1 47 (0.32,0.63)
AR A <146 CBP 3}stE49 5.9 58 (0.31,0.63)
AR A el47 CBP 3}sHE50 6.1 46 (0.32,0.62)
2 A2 Al o148 CBP 351 5.8 46 (0.32,0.63)
2 A2 A 49 CBP 3}t E52 6.1 46 (0.32.0.62)
2214 A 50 CBP 3}3=253 5.8 46 (0.32.0.63)
A A 451 CBP 3}stE54 5.9 47 (0.33, 0.62)
AR A 452 CBP 3}t E55 5.1 48 (0.31,0.62)
AR AL €53 CBP 3}sHE56 5.5 45 (0.32,0.63)
2 A A o 54 CBP 3}3=257 4.5 61 (0.32,0.63)
2 A4 A 55 CBP 3}3=58 5.5 45 (0.32.0.63)
2 AL A] 56 CBP 3}eHE59 4.5 61 (0.32.0.63)
A A 57 CBP 3}HE60 5.5 45 (0.32,0.63)
A o1 CBP NPB 6.8 37 (0.33, 0.62)
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#37): 25+05m /ZAEA

A7 S el g 9

7} 1000cd/m” @ W FEALT}

ol ge §71AA %R
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A4 110
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