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¢

Alels 2wy o As7] 15 Alelr], olo] olsle] X wwel Mt @AHE Ae ohidh,

[

Sdel 1 setE 19 A

(1) Az 1 F24 1-1¢] A

9,9-dimethyl-9H-xanthene-4,5-diyldiboronic acid (15 g, 0.050 mol, Yurui), 35% hydrogen peroxide (25.67
g, 0.755 mol, sigma aldrich), 2% aqueous sodium hydroxide solution 200 mL, THF 300 mL %¥3al 21A]3F 5t
WHkste] BESAIATE, ¥R TR § ether, 2N HCl 898 93 f7]|5S 83 & ether®Z FE3 & A+

AA (N-HEXANE @ EA)8te] <714 1-1>S 10 g (558 82%) +53tgitt.

(2) Az 2+ =4 1-2¢] A

A4 1-1 (5 g, 0.021 mol), methyl 2-bromobenzoate (10.65 g, 0.050 mol, sigma aldrich), potassium
carbonate (8.56 g, 0.062 mol, sigma aldrich), Copper(II) oxide (3.94 g, 0.050 mol, sigma aldrich),
pyridine 100 mLE YaL 130 TelA 641 &<k dbEA AT, g T8 § oJfste] & oJmds& 0 TolA
HClS 793t F3A170 § EtOAc® F&3tal AHAAAl (N-HEXANE @ EA)3e] <&7HA| 1-2>5 8 g (& 76%)

S,

ol

(3) Az 3 : FIHA] 1-39] A

0 o} - o} o}
SO TR

OMe OMe OH OH

1-2 13

=744 1-2 (10 g, 0.02 mol), THF 200 mLES % il Methylmagnesium chloride solution® - 78 TolA] 3]
Arzbsta IAZE B WHAI AT F AHE] F2oR &8 10A3F B wwkete] wgbEAIFE T IN HCIS o] &3}
of WHg-& FTAAZIAL EAR FE3to] 77155 AHAA (N-HEXANE @ EA)Ste] <F3HAl 1-3>& 7.6 g (58& 80%)
FE3Th
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[0106]

[0107]
[0108]

[0110]

[0111]
[0112]

[0114]

[0115]
[0116]

[0118]

[0119]
[0120]
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(4) Az 4 @ FIHA] 1-49] A

13 1-4

| 1-3 (15 g, 0.031 mol), MC 150 mLell methaneSulfonic acidE ¥il 30% & triethylamine® & W&
FTAANZ F AGAA (MC @ EAFF <FHA 1-4>5 11.1 g (& 75%) F53F3At).

(5) Az 5 24 1-5¢] A

1-4 1-5

=74 1-5 (10 g, 0.021 mol), chloroform 200 mL Y3 0 C= ¥zt & wwsHA bromine (3.70 g, 0.023
mol, sigma Aldrich) & 3] "ojmdr, 0 ColA 1AZF 5<F uik & AF2oA] 12417 &<t vESAIZ Y.
S T8 F SRS AYUER 895 Y FERIE o F AQAAA JAYgste < A 1555 9.2 ¢ (75

78.9%) 531t

(6) Az 6 : FIHA 1-62] A

2,4 ,6-tribromopyridine (10 g, 0.032 mol, TCI), phenylboronic acid (8.88 g, 0.073 mol, sigma aldrich),
potassium carbonate (17.51 g, 0.127 mol, sigma aldrich), Pd(PPhs), (1.83 g, 0.002 mol, sigma aldrich),

THF 150 mL, H0 40 mL 2L 4A]7F 59t FF wtste] yH-gA AT, dbE 5 $ HO : EAE o] &35t T2+

= 3 5 A-AA (N-HEXANE @ EA)sto] <S3HA] 1-6>5 8 g (578 81.4%) F533ltt.

(D) Az 7 @ F3HA 1-79] A

O, 0
+ ’B—B\ —_— ‘ =N
0 0]
O-g =
7
o]

1-7

=74 1-6 (10 g, 0.032 mol), Bis(pinacolato)dibron (10.64 g, 0.042 mol, sigma aldrich), potassium
acetate (6.33 g, 0.065 mol, sigma aldrich), PdCls(dppf) (0.71 g, 0.001 mol, sigma aldrich), 1,4-

Dioxane 200 mL ¥l 95 CellA 1241t &<F wwkste] wbgA A, whg F5 5 H0 B SEEE 3¢ 5 44
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[0122]

[0123]
[0124]

[0125]

[0126]

[0128]

[0129]

[0130]
[0131]

[0133]

[0134]
[0135]
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A (N-HEXANE @ MC)3}e] <&7HA) 1-7>< 8.7 g (& 75.5%) $E35it}.

(8) Azxef 8 : 3}5HE 19| FH4

7HA) 1-5 (10 g, 0.018 mol), =7tA 1-7 (7.75 g, 0.022 mol), potassium carbonate (6.24 g, 0.045 mol,
sigma aldrich), Pd(PPhs), (1.04 g, 0.0009 mol, sigma aldrich), Toluene 150 mL, EtOH 30 mL, H;0 15 mL ¥

AL AN EQE S alnbste] WESAIZIYE Whe FR F W0 ¢ EAS ol&ste] TEElE o & AREAA (-
HEXANE : EA)3te] 3HgE 15 9.8 g (58 77%) 533t

H-NMR (200MHz, CDC13): & ppm, 1H(7.46/s) 2H(8.20/s, 7.47/m, 7.26/d, 7.25/d, 7.23/m, 7.09/m, 6.90/d)
4H(8.30/d, 7.54/m) 18H(1.72/s)

LC/NS: m/z=703[ (M+1)']

Sdel 2 sHekE 36 A

(D) Az 1 : F3A 36-12] A

cl
Cl B(OH),
Py N/LEN
N =N + e |
C
CI/L\G;L\CI
36-1

2,4 ,6-trichloropyrimidine (10 g, 0.0545 mol, sigma aldirch), phenylboronic acid (7.31 g, 0.060 mol,
sigma aldrich), potassium carbonate (15.07 g, 0.109 mol, sigma aldrich), Pd(PPhs), (3.15 g, 0.0027 mol,

sigma aldrich), THF 150 mL, H,0 40 mL ¥ 4A]7F F<¢F 7 nwksle] WESAIHG. vbs £8 T H0 : FAS

o1 g3te] Fie]

3 3 AP A (N-HEXANE : EA)3le] <57HA 36-1>2 9.8 g (& 79.9%) S~53F3T).

]

(2) Az 2 @ FHA 36-29] A

=74 36-1 (10 g, 0.044 mol), dibenzolb,d]furan-3-ylboronic acid (10.36 g, 0.049 mol, Yurui),
potassium carbonate (12.28 g, 0.089 mol, sigma aldrich), Pd(PPhsy), (2.57 g, 0.001 mol, sigma aldrich),

Toluene 200 mL, EtOH 40 mL, H,0 20 mL 23 4A17F < 3F wyksle] vkeA ), wkhs E5
ol g¢ate] =12 & T APAA (N-HEXANE : FA)dto] <744 36-22 12.2 g (48 77%) =538k t}.
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[0137]

[0138]
[0139]

[0141]

[0142]

[0143]

[0144]

[0145]

[0147]

[0148]

[0149]

[0150]
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(3) Az 3 : F3A 36-39] A

=24 36-2 (10 g, 0.028 mol), Bis(pinacolato)dibron (9.25 g, 0.064 mol, sigma aldrich), potassium
acetate (5.50 g, 0.056 mol, sigma aldrich), PdCl,(dppf) (0.62 g, 0.0008 mol, sigma aldrich), 1,4~

Dioxane 200ml 21 95 TolAl 12A17F F<F wwuksle] vFS A AT, WS Z8 3 1,0 91 =2gE 3 & A9

A (N-HEXANE : MC)3}e] <z3HA| 36-3>& 9.4 g (& 74.8%) +53I3T).

(4) Az 4 : 33E 369 A

~ )
¥ b(/L -

o—<\

)
\T ~r )

J\ru/t(;rﬂ I o U s
s -

RO g be ;; i
1-6 36-3 = |; L\/]

=24 1-5 (10 g, 0.018 mol), =7HA 36-3 (9.72 g, 0.022 mol), potassium carbonate (7.49 g, 0.054 mol,
sigma aldrich), Pd(PPhs)s (1.04 g, 0.0009 mol, sigma aldrich), Toluene 200 mL, EtOH 40 mL, H,0 20 mL ¥

I 8AZF Fot BF wubsle] wbSAFT. WS 8 T 0 : EAS o]g3dle] RIS I F ARAHA (N-
HEXANE @ EA)3tS] 3}3tE 369 11 g (57& 76.6%) F53F3tt.

36

H-NMR (200MHz, CDC13):&6 ppm, 1H(8.23/s, 7.95/d, 7.89/d, 7.75/d, 7.66/d, 7.64/s, 7.46/s, 7.41/m,
7.38/m, 7.32/m) 2H(7.79/d, 7.51/m, 7.26/d, 7.25/d, 7.23/m, 7.09/m, 6.90/d) 18H(1.72/s)

LC/NS: m/z=794[ (M+1) ]

4

St 3 3BIEHE 73

Rt

() Az 1 2 F3A 73-19] 34

] B(OH)2 )§

'y
|
by
o

2,4,6-trichloro-1,3,5-triazine (10 g, 0.054 mol, sigma aldirch), phenylboronic acid (7.93 g, 0.065
mol, sigma aldrich), potassium carbonate (18.74 g, 0.136 mol, sigma aldrich), Pd(PPhs)s (3.13 g, 0.0027

mol, sigma aldrich), THF 150 mL, H,0 40 mL ¥l 4A|7F %<t 3kF wvlsle] WA AT, k8 =83 F H0
EAS o]g3le] ZEIYES 3 = AHAAA (N-HEXANE : EA)SF <F7HA] 73-1>S 9.5 g (5§ 77.5%)

_47_



[0152]

[0153]

[0154]

[0156]

[0157]
[0158]

[0160]

[0161]
[0162]

[0163]

[0164]

[0166]
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(2) Az 2 : F3A 73-29] A

Y
C%ﬁjmwﬁi—%» Doy,

=24 73-1 (10 g, 0.044 mol), 9,9-dimethyl-9H-fluoren-2-ylboronic acid (12.64 g, 0.053 mol, sigma
aldrich), potassium carbonate (15.28 g, 0.111 mol, sigma aldrich), Pd(PPhs)s (2.56 g, 0.0022 mol, sigma

aldrich), THF 150 mL, H,0 40 mL ¥ 3 4A]7F FoF 35 wutsle] wbSAIHY. ¥k 23 3 [,0 : FAS o] &3}
of SwelE 3 F ARAA (NHEXANE @ BA)ste] <g3bA] 73-2>5 13.3 g (& 78.3%) 533l

(3) Az 3 : F3HA 36-32] FHA]

=N .
B 9
P 1
- g 10 NZTN
N | + B-8, R oA M =
A s g D BTN NS
N = ; ﬂ
| % ~F 3
b s 73-3 =
73-2

=24 73-2 (10 g, 0.026 mol), Bis(pinacolato)dibron (8.60 g, 0.034 mol, sigma aldrich), potassium
acetate (5.11 g, 0.052 mol, sigma aldrich), PdCl,(dppf) (0.57 g, 0.0008 mol, sigma aldrich), 1,4~

Dioxane 200 mL ¥l 95 TollA] 12A17F FoF wubste] W-SA| AT, ¥ F8 5 0 Y32 FEIE 3 & 449

A (N-HEXANE : MC)3}o] <Z=71A) 73-3>8 9.4 g (& 75.9%) +E53}9 ).

(4) Az 313 E 739 3HA]
B ()
A Br “ s —
T, ) ”fTNjIEr
s O~ o A M P = \/ N \\ S
T e, TR O
15 73-3 - @J/ U

Z744 1-5 (10 g, 0.018 mol), Z=7+A) 73-3 (10.31 g, 0.022 mol), potassium carbonate (6.24 g, 0.045
mol, sigma aldrich), Pd(PPhs), (1.04 g, 0.0009 mol, sigma aldrich), Toluene 150 mL, EtOH 30 mL, H,0 150

ol il AR ok B muksle] WhgAZth WS FE F R0 : BAS o]83dle] FREE & F AUAA
(N-HEXANE : EA)3}e] 8}3HE 738 12 g (& 80.8%) 53131t}

H-NMR (200MHz, CDC13):§8 ppm, 1H(7.93/d, 7.87/d, 7.77/s, 7.63/d, 7.55/d, 7.46/s, 7.41/m, 7.38/m,
7.28/m) 2H(8.28/d, 7.51/m, 7.26/d, 7.25/d, 7.23/m, 7.09/m, 6.90/d) 24H(1.72/s)

LC/MS: m/z=821[ (M+1)']

el 4 3§t= 108 §HA]
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[0168]
[0169]

[0171]

[0172]
[0173]

[0175]

[0176]
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() Az 1 : F3A] 108-129] A

Br B(OH),
‘ =N + E— | =N
Br = Br Br & Br

108-1
2,4 ,6-tribromopyridine (10 g, 0.032 mol, TCI), phenylboronic acid (4.63 g, 0.038 mol, sigma aldrich),
potassium carbonate (10.94 g, 0.079 mol, sigma aldrich), Pd(PPhs), (1.83 g, 0.0016 mol, sigma aldrich),
THF 150 mL, H,0 40 mL ¥l 4A1ZF &<t 35 wtele] wbgA[Z T W8 £5 § HO0 @ EAE o]&3lo T&d

2 8 5 A”gA (N-HEXANE : EA)3Ee] <Z7HA] 108-1>2 8 g (58 80.7%) TS5kt

(2) Az 2 : F3A] 108-229] A

Br

SR N
¢ GO

108-2

1,4-dibromobenzene (10 g, 0.042 mol, sigma aldrich), dibenzolb,d]furan-4-ylboronic acid (10.78 g,
0.051 mol, Yurui), potassium carbonate (14.65 g, 0.106 mol, sigma aldrich), Pd(PPhs;), (2.45 g, 0.0021

mol, sigma aldrich), THF 150 mL, H,0 40 mL ¥3 12A17F FoF 3F wutsle] B A HT), 98 28 & {0
MCE el gste] TS & F AHgA (N-HEXANE : MC)3Fe] <F3HA] 108-2>5 10.8 g (& 78.8%) F5313

o}

(3) Az 3 : F3HA 108-39] 34

d" BREAS oo

108-2 108-3

=24 108-2 (10 g, 0.031 mol), Bis(pinacolato)dibron (10.21 g, 0.040 mol, sigma aldrich), potassium
acetate (6.07 g, 0.062 mol, sigma aldrich), PdCl,(dppf) (0.68 g, 0.0009 mol, sigma aldrich), 1,4~

Dioxane 200 mL 23 95 CollA 12A17F Eot wulsle] MLA AT, W 8 & [0 92 =EIE 3 & 49

AA (N-HEXANE @ MC)3}e] <=7HA) 108-3>L 9.2 g (58 80.3%) FE3t9t}.
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[0179]

[0180]
[0181]

[0183]

[0184]

[0185]

[0187]

[0188]
[0189]

[0190]

[0191]

[0193]
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(4) Az 4 @ A 108-49] FA

1081

108-3 108-4

Z=7+A 108-1 (10 g, 0.032 mol), F7+A] 108-2 (14.20 g, 0.038 mol), potassium carbonate (11.04 g, 0.080
mol, sigma aldrich), Pd(PPhs), (1.85 g, 0.0016 mol, sigma aldrich), THF 150 mL, H,0 40 mL Yil 4A|%F &

Qb FHF wwksto] wREAIZTH. WhE FE F HO0 @ EAE o]&dte] SEEE 3 F ARGA (N-HEXANE : EA)s}

2

<F7HA| 108-4>2 8 g (& 80%) F53l3itt.

(5) Azl 5 @ FZHA 108-59 FA

)

B(OH
PP B(OH [DPeE
= i & (HO LB - s
= =
108-4 1085

=24 108-4 (10 g, 0.021 mol), 1,4-phenylenediboronic acid (4.18 g, 0.02 5mol, sigma aldrich),
potassium carbonate (7.25 g, 0.052 mol, sigma aldrich), Pd(PPhs), (1.21 g, 0.0010 mol, sigma aldrich),

THF 150 mL, H0 40 mL 2L 4A]7F 5<QF FF wtste] y-gA AT, ke 5 $ HO : EAE o] &3sto] T2
FoA k.

g & A-AA (NHEXANE @ EA)sho] <F3bA] 108-5>% 8.6 g (578 79%) 5

il
o}

(6) Az 6 : 3}3E 1082 A

Z72H4 1-5 (10 g, 0.018 mol), Z=7FA] 108-6 (11.22 g, 0.022 mol), potassium carbonate (6.24 g, 0.045
mol, sigma aldrich), Pd(PPhs)s (1.04 g, 0.0009 mol, sigma aldrich), Toluene 150 mL, EtOH 40 mL, H,0 20

nL 9 8AZ Fob BF wwkste] WA WS F8 F R0 : AR ol&dld] FRYUS ¥ F AYUAA
(N-HEXANE : EA)3e] S}t 1082 14 g (& 81.9%) F533ich,

H-NMR (200MHz, CDC13): & ppm, 1H(7.89/d, 7.85/d, 7.81/d, 7.66/d, 7.47/m, 7.46/s, 7.32/m) 2H(8.81/d,
8.30/d, 8.20/s, 7.54/m, 7.38/m, 7.28/d, 7.26/d, 7.23/m, 7.09/m, 6.90/d) 6H(7.25/d) 18H(1.72/s)

LC/MS: m/2=945[ (M+1)']

Ao 5 ¢ 3}EE 124 A
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[0194]

[0195]
[0196]

[0198]

[0199]
[0200]

[0202]

[0203]
[0204]

[0205]

[0206]

[0208]
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(1) Az 1 : =714 124-19] A

7341 O

124-1

=244 73-1 (10 g, 0.0442 mol), 9-Phenanthracenylboronic acid (11.79 g, 0.053 mol), potassium
carbonate (18.34 g, 0.133 mol, sigma aldrich), Pd(PPhs), (2.56 g, 0.0022 mol, sigma aldrich), THF 150
mL, H0 40 mL Y1 6A13F &<t 37 whbsto] RESAIATH, b 5 H0 : EAE o] &3l TREE & &
AHAAA (N-HEXANE : EA)3le] <=7HA] 124-1>2 12.5 g (5876.8%) 5313},

(2) Az 2 @ F3A 124-29] 34

s

=

NZ

,:r P

124

=7+ 124-1 (10 g, 0.031 mol), Bis(pinacolato)dibron (10.21 g, 0.040 mol, sigma aldrich), potassium
acetate (6.07 g, 0.062 mol, sigma aldrich), PdCl.(dppf) (0.68 g, 0.0009 mol, sigma aldrich), 1,4~
Dioxane 200 mL ¥l 95 TolA] 12A]17F H<¢F nwkate] wbSAI T, WH F£8 & H0 ¥ SEIE 3 & 249
A (N-HEXANE : MC)3te] <53HA] 124-2>F 9.5 g (& 76%) T53H3T).

(3) Az 3 : 3= 1242 A

S7HA) 1-5 (10 g, 0.018 mol), =ZFAl 124-2 (9.96 g, 0.022 mol), potassium carbonate (6.24 g, 0.045
mol, sigma aldrich), Pd(PPhs)y (1.04 g, 0.0009 mol, sigma aldrich), Toluene 150 mL, EtOH 40 mL, H,0 20

mL Par 8AIZE E¢F g anbse] wEEAIZG. Wb FR F HO0 ¢ BAE ol&ste] SREE ¥ F AHAA

o

(N-HEXANE @ EA)3te] ShgtE 1245 12.5 g (& 78.4%) F533it).

H-NMR (200MHz, CDC13): & ppm, 1H(7.93/d, 7.46/s, 7.41/m) 2H(8.93/d, 8.28/d, 8.12/d, 7.88/m, 7.85/d,
7.82/m, 7.51/m, 7.26/d, 7.23/m, 7.09/m, 6.90/d) 4H(7.25/d) 18H(1.72/s)

LC/MS: m/z=881[ (M+1)']

el 6 : 35t= 138 A
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[0209]

[0210]
[0211]

[0213]

[0214]
[0215]

[0217]

[0218]
[0219]

[0221]

[0222]
[0223]
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(D) Az 1 A 138-19] FA4

14 138-1

S7HA) 1-4 (10 g, 0.021 mol), chloroform 200 mL ¥3 0 C= Wzt & wwkslHA bromine (7.07 g, 0.044

mol, sigma Aldrich) & 3] @ojm=ity, 0 ColA 1AIZE BQF wwk F Ao 4 12A]7F 5 9 AT,

T BT AYUES 8IS da FEEE 3 & AFAY ddst] <FA 138-1> 10.3 g (7F
3

77%) =

(2) Az 2 @ A 138-29] A

Br B
= | | N B(OH)2
SNy +
O o]

13841 138-2

<24 138-1 (10 g, 0.032 mol), phenylboronic acid (2.31 g, 0.019 mol, sigma aldrich), potassium
carbonate (5.46 g, 0.040 mol, sigma aldrich), Pd(PPhs;), (0.91 g, 0.0008 mol, sigma aldrich), THF 150

mL, 0,0 40 mL ¥ 4AZF Fob hF wwkste] NESAIZT. wbe TR F 10 ¢ EAE o83t SEEE
AHAA (N-HEXANE : EA)3le] <F3HA] 138-2>5 8 g (7§ 80.4%) F53kltt.

rot
o

(3) Az 3 : FZA] 138-329] A

138-3

2-bromo-4,6-diphenyl-1,3,5-triazine (10 g, 0.032 mol, sigma aldrich), Bis(pinacolato)dibron (10.58 g,
0.042 mol, sigma aldrich), potassium acetate (6.29 g, 0.064 mol, sigma aldrich), PdCl,(dppf) (0.70 g,

0.0010 mol, sigma aldrich) 1,4-Dioxane 200 mL €3l 95 TolA 12A1%F &< nRksho] HPO/\P&E} ks &
2 FHO0 Y3 SRS & F AAAA (NHEXANE @ MO)3F <F3HA] 138-3>3 8.4 g (& 73%) +53I3itt.

(4) Az 4 : 335 1389 A

p)
=i
7

~ : |
L\\\ | > “ B ~
|
\TID/ o + NZ IN —_—
D\r// : R
| -

\
:/
=
B

O
5

—~ z%
~

A
/
/=;o

R

138-2 138-3 |

{

138

Z=ZFA) 138-2 (10 g, 0.016 mol), =%rA) 138-3 (6.85 g, 0.020 mol), potassium carbonate (5.49 g, 0.040
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[0230]

[0231]

[0232]

[0234]

[0236]

[0237]

[0239]

[0240]

[0241]
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mol, sigma aldrich), Pd(PPhs), (0.92 g, 0.0008 mol, sigma aldrich), Toluene 150 mL, EtOH 40 mL, H;0 20
il 9T SAZ EeH B wubalel WA W FR F RO AT olgde RS @ ¥ AUAA
(N-HEXANE : EA)sto] 3}gh 1385 9.3 g (& 78.4%) 533,

H-NMR (200MHz, CDC13): 8 ppm, 2H(7.52/d, 7.46/s, 7.26/d, 7.25/d, 7.23/m, 7.09/m) 3H(7.41/m) 4H(8.28/d)
6H(7.51/m) 18H(1.72/s)

LC/NMS: m/z=781[ (M+1)]

a4 o

2 e wE AAldelA, IT0 % A=2 25 mm X 25 mm X 0.7 nm®] 2] 7] o], IT0 £ 5o F
2ZH 110 el 7]38S o]&8fo], o LX*O] 2mm X 2 mm Z7)7F HES PEEIE 5 AT, 7as A

Aujel g F ol o] 1 x 10° torr7t HEE & F 47122 A7) 110 $lol 8] F22 4712

A AAle] 1 WA 12

¥ oagel weh FRHE SYRS WS TAE HFBE S], Ik 2e A4 TS 2 fI1AAR
FaAE Axs], W BEe TTE WP 54 S49U0

IT0 / BE5FY= (HAT.CN 5 nmm) / B35%5% (a-NPB 100 nm) / &%= (CBP, Ir(ppy)s; 30 mm) / AXFE=
(Algs 30 nm) / LiF (1 nm) / Al (100 nm)

IT0 94 ATl AFFdSS FA7F 5 7t Hes Iy 45z PHez A, oF FAI35ETES a-
NPBE AF838te] AEsiict., =k, @3Tols T2E IgE2 2 dygoz FHE = 38k 1, 36, 53, 73,
108, 124, 138, 166, 191, 220, 230, 257% A}&-3} 2 Ir(ppy)sE AFESte] F717F 30 nm 4
=7F IS Ausigion, F1E Ax 4% (Algs) 30 nm 2 LiF 1nm 2 4F0FH 100 nmE S2Hog A

watol, f71AARFAAE Azt

k1
i
(m
o
sl
(R

r_>¢

22} vlald 1

22F v 15 ¢k AAEF A= 37 AAld 19 &2 FXoA 32E 3124 £ dyo Eﬂr% 3}
e Oialdd Y JFITAE FEZ IHA A= (BPE AlEshs AS A3t 73 Al
A 28T

o
1

Agel 1 ad AAe 1A 129 Wy B4

f&ﬂ@ﬂﬂﬂf%#ﬂi%%ﬂ@ﬂ%ﬁiA55wmemmrmmazw,kumww+ﬁg](Wﬁm,%mO
Research) & o]&3te] A, AF % 2 3 &8 SAHEYL, AF E= 10 mA/ar7F He AGS "5 AL

o= Aolglel wasd. A%t a7 [E 119 29
Z
A A] o SEE V cd/A QE(%) CIEx CIEy
1 s}sk2]1 3.86 55.1 15.01 0.324 0.614
2 3} 312136 3.79 61.3 19.12 0.315 0.592
3 3}8124153 3.85 57.6 16.82 0.331 0.609
4 3} 812173 3.92 56.7 16.10 0.320 0.611
5 3}38k41108 3.95 58.4 17.35 0.327 0.599

_58_



ZIHSd 10-2019-0027203

6 3}sk2]124 3.80 60.6 18.88 0.324 0.594
7 3}38}24]138 3.77 56.2 15.93 0.325 0.617
8 3}3s}21166 4.01 55.7 15.42 0.329 0.615
9 3}shA191 3.86 59.4 18.05 0.326 0.608
10 3}38k21220 3.98 56.9 16.41 0.327 0.621
11 3}8+241230 3.88 58.3 17.37 0.321 0.609
12 3}sh2257 3.94 57.8 16.97 0.330 0.616
Hlald] 1 CBP 3.91 40.3 13.87 0.316 0.606
[0242] 71 [ 1]e Yepd AxEs AEd, WA, 2 dgo] wE i3S $2E S5HES oxlel] &5 9ol
e (A aLe))el] wiste] WF 5&, ¥ £& T 3 5o dA435 S A% F drk
CN
2l e TN, S %
Y _ \% =
NC. N N ) M . R
1 :ﬂ NQ_M N
NGNS STy \_\\ AN =
N ’IL[‘.N \\_L\ = L
[0243] c
[0244] [HAT_CN] [a-NPB]  [CBP]  [Ir(ppy)s]
=9
Ed]

Z--r

N
g< -
N
¥}

L
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