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[0086]

[0088]

[0089]

[0090]
[0091]

[0093]

[0094]
[0095]

[0097]

[0098]
[0099]

[0101]

[0102]

SIHSd 10-2019-0027545

9 19, e, a9 A
Mel7h #AHE AL o,

b~
)
il
)
2
il
2
S

Ao 1: 3hstE 49 A

(D Az 1 @ FIHA 4-19] A

Br. | Br 0O,N
QHE o,
o< < oL~
OH o}

4-1

3-bromo-4-hydroxyphenylboronic acid (10 g, 0.046 mol, Yurui), l-iodo-2-nitrobenzene (11.48 g, 0.046
mol, sigma aldrich), potassium carbonate (15.94 g, 0.115 mol, sigma aldrich), Zu] Pd(PPh;), (2.66 g,

0.0023 mol, sigma aldrich)el THF 150 mL9} B 40 mL Y3 60 CollA 12A17F ot wwksle] wh-SA|HT}, wHS
FTE F HO : MCol SEHS 3 5 APAA (N-HEXANE : FA )&to] <FHA] 4-1>S 11.7 g (58 86%) 538t
oi\ﬂr_

(o}

(2) Az 2+ =34 4-2¢] A

Br 0O.N H Br

0 d Y4 P et otac

=34 4-1 (15 g, 0.051 mol), triphenylphosphine (40.13 g, 0.153 mol, sigma aldrich), 1,2-
dichlorobenzene 250 mL Y3 180 T4 12417F E9F watsle] M ATH, HIS 7 3 H0 : MCY =E IS

3 & AYAA (N-HEXANE)8lo] <Z74A] 4-2>2 10.6 g (578 79%) 5383},

(3) Az 3 : FIHA] 4-39] A

N, [ B(OH), M O
OH ©/ OO OH

43
=24 4-2 (10 g, 0.02 mol), phenylboronic acid (8.37 g, 0.069 mol, sigma aldrich), potassium
carbonate (19.77 g, 0.143 mol, sigma aldrich), Pd(PPhs)y (3.31 g, 0.003 mol, sigma aldrich), THF 150
ml, H0 40 mL ¥ 4AZF F<t 3 wwkete] REEAIZITEH WS F5 % W0 @ EAE ol&3te] SwdE

AP AGA (N-HEXANE : EA)3le] <F7HA] 4-3>2 11.4 g (& 81.4%) 4~53F3ith.

o
o

(4) Az 4 @ FIHA 4-49] A
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[0103]

[0105]

[0106]
[0107]

[0109]

[0110]
[0111]

[0113]

[0114]

[0115]

[0116]

SIHSd 10-2019-0027545

S 7HAl 4-3 (10 g, 0.039 mol), iodobenzene (9.4 g, 0.046 mol, sigma aldrich), potassium carbonate
(13.32 g, 0.096 mol, sigma aldrich), Cu (4.90 g, 0.077 mol, sigma aldrich), dibenzo-18-crown—-6 (1.39

g, 0.004 mol, sigma Aldrich), Dimethylformamide 150 mL 2L 150 ColA 12A17F %<t wykadte] w2 A7 T},
oS X8 F H0 : MCol ZEEE 3 3 AYAA (N-HEXANE : FA)Ste] <74 4-4>2 10 g (58 77.3%) &
=

(5) Az 5 @ FIHA] 4-59] A

@ N Q

P T

vlan wSa,

44 45

Z=ZHA) 4-4 (10 g, 0.030 mol), pyridine (6.1 g, 0.078 mol, sigma Aldrich), potassium carbonate (16.48
g, 0.120 mol, sigma Aldrich), MC 160 mL Y3l 0 C& 3z} & trifluoromethanesulfonic anhydride (18.5
g, 0.066 mol, sigma Aldrich)E 3] "ojrmal % 25 TolA 1417t FoF wwtete] WhSA AT, WS 8
AME Tt wHkAZ|A HO 0 NCE o] &3t SR E ¢ & AHAA (N-HEXANE)3to] <F7HA| 4-5>5 6 ¢

(8 43%) =53

(6) Az 6 @ =4 4-62] A

o

4-6

9-bromophenanthrene (10 g, 0.039 mol, sigma aldrich), aniline (5.43 g, 0.058 mol, sigma aldrich),
Sodium tert-butoxide (7.47 g, 0.078 mol, sigma aldrich), Zmu} Pd(dba), (1.12 g, 0.002 mol, sigma

aldrich), tri-tert-Bu-phosphine (0.79 g, 0.004 mol, sigma aldrich)oﬂ Toluene 150 mLE Y3l 100 TelA
AAZE T whksto] REGAIZATE, BES TR F H0 ¥il TwEE 3 = A" AGA (N-HEXANE @ MO8k <&t

A 4-6>% 8 g (58 76.4%) S5t

IR

4

=74 4-5 (10 g, 0.039 mol), =%FAl 4-6 (4.71 g, 0.051 mol), cesuim carbonate (19.01 g, 0.058 mol,
sigma aldrich), Zvu] Pd(0OAc), (0.61 g, 0.0027 mol, sigma aldrich), xant-phos (2.70 g, 0.0047 mol,
sigma Aldrich), Toluene 150 mL g3 100 TolA 4%t Hot wwksle] WA FHTH, ¥k 3 & H,0 : MCol
TEdE & F ZHAA (N-HEXANE : EA)sto] 3Hgte 45 17.2 g (58 75.4%) F533A.

H-NMR (200MHz, CDC13): 68 ppm, 1H(8.55/d, 7.99/d, 7.94/d, 7.45/m, 7.41/m, 7.33/m, 7.25/m, 6.91/s,
6.81/m, 6.75/d) 2H(8.93/d, 8.12/d, 7.88/m, 7.82/m, 7.58/m, 7.52/d, 7.51/m, 7.50/d, 7.20/m, 6.63/d)
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[0117]

[0119]

[0120]

[0121]
[0122]

[0124]

[0125]
[0126]

[0128]

[0129]

[0131]

[0132]

[0133]
[0134]

ZIHSd 10-2019-0027545

LC/NS: m/2z=586[ (M+1)']

Sade] 2 sHetE 24 §HA

(D) Az 1 F3A 24-19] A

O "'@

2-bromo-9,9-dimethyl-9H-fluorene (10 g, 0.037 mol, sigma aldrich), aniline (5.11 g, 0.055 mol, sigma
aldrich), Sodium tert-butoxide (7.04 g, 0.073 mol, sigma aldrich), Zwu} Pd(dba), (1.05 g, 0.002 mol,

sigma aldrich), tri-tert-Bu-phosphine (0.74 g, 0.004 mol, sigma aldrich)o] Toluene 150 mLE ¥ i 100
Tl A 4A7F BF wkste] WESA AT, ¥k T8 F H0 ¥ SE3E 3 $ A=A (N-HEXANE @ MC)3}od

<FHA| 24-1>5 8.2 g (& 78.5%) 5313

(2) Azl 2 @ 3}5HE 249 GA

u\N— k\\

05 | g C
N = + \\\_Z’r/ = FEE— 2 —

45

=24 4-5 (10 g, 0.030 mol), =ZHAl 24-1 (3.1 g, 0.045 mol), cesuim carbonate (14.57 g, 0.045 mol,
sigma aldrich), v Pd(0OAc), (0.47 g, 0.0021 mol, sigma aldrich), xant-phos (2.07 g, 0.0036 mol,

sigma Aldrich), Toluene 150 mL YiL 100 CollA 4A17F H<F wwtale] kS A 7T, w8 ZF3 35 H,0 : MCol
swelE 3 F APAA (NHEXANE @ EA)She] 3hehd 245 13.6 g (58 75.7%) 533

H-NMR (200MHz, CDC13): 68 ppm, 1H(8.55/d, 7.99/d, 7.94/d, 7.87/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, 6.81/m, 6.58/m) 2H(7.58/m, 7.52/d, 7.51/m, 7.50/d, 7.20/m, 6.75/d,
6.63/d) 6H(1.72/s)

LC/MS: m/2=602[ (M+1)']

Srdel 3 sHetE 52 §A

(D) Az 1 : F30A] 52-19] ¢4

- NHy fj“ >
©L Lj@

4-bromobiphenyl (10 g, 0.043 mol, sigma aldirch), 4-aminobiphenyl (8.71 g, 0.0515 mol, sigma aldrich),
Sodium tert-butoxide (8.25 g, 0.086 mol, sigma aldrich), Zmu} Pd(dba), (1.23 g, 0.002 mol, sigma

aldrich), tri-tert-Bu-phosphine (0.87 g, 0.004 mol sigma aldr1ch)°ﬂ Toluene 150 mLE Y3l 100 TelA
4N ZF Eo wnkale] wbEAATH, WS Fg F A0 Y1 SRS 3 F AYPAA (N-HEXANE : MC)EFe] <F3+
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[0136]

[0137]
[0138]

[0139]

[0140]

[0142]

[0143]

[0144]

[0145]

[0147]

[0148]
[0149]

SIHSd 10-2019-0027545

A 52-1>8 11.5 g (& 83.4%) 531 d).

(2) Az 2 : shgt= 529 §4

. Py
\@; F/ow Ly Lj“ Uy — ﬁﬁ&:\ﬁ
b J F o \\

621
4-5

=24 4-5 (10 g, 0.030 mol), =%FA] 52-1 (14.4 g, 0.045 mol), cesuim carbonate (14.57 g, 0.045 mol,
sigma aldrich), Zvu] Pd(0OAc), (0.47 g, 0.0021 mol, sigma aldrich), xant-phos (2.07 g, 0.0036 mol

sigma Aldrich), Toluene 150 mL ¥iL 100 CollA 4417t &oF mutsle] wbgAZh, whs FE F 00 @ MCol
swelE 3 F ARAA (NHEXANE @ EA)SEe] 8hehe 245 14.3 g (78 75%) +53I3iH

H-NMR (200MHz, CDC13): & ppm, 1H(8.55/d, 7.99/d, 7.94/d, 7.45/m, 7.33/m, 7.25/m, 6.75/d) 2H(7.58/m,
7.50/d) 3H(7.41/m) 4H(7.54/d, 6.69/d) 6H(7.52/m, 7.51/m)

LC/NS: m/z=6380 (M+1)']

Srdel 4 3H9tE 68 A

(1) Az 1 : F3A] 68-12] FHA

@ 5

3-Bromo-9-phenylcarbazole (10 g, 0.031 mol, alfa), 4-aminobiphenyl (6.30 g, 0.037 mol, sigma aldrich),
Sodium tert-butoxide (5.97 g, 0.062 mol, sigma aldrich), =u] Pd(dba), (0.89 g, 0.0016 mol, sigma

aldrich), tri-tert-Bu-phosphine (0.63 g, 0.003 mol, sigma aldrich)ol Toluene 150 mLE Y3l 100 CollA]

A7 Eob wykate] WS AT, BHS 28 F R0 Wil SEYE 3 T APAAA (N-HEXANE : MC)sho] <=7
A 68-1>% 10.3 g (& 80.8%) F53+Tt.
(2) Alzxd 2 : 335% 689 A
'S :
- Y
5 H wk"
LTy LA s
68-1 68 “’]';/

=244 4-5 (10 g, 0.021 mol), =ZHA 90-2 (13.2 g, 0.032 mol), cesuim carbonate (10.46 g, 0.032 mol,
sigma aldrich), Z&w] Pd(0Ac), (0.34 g, 0.0015 mol, sigma aldrich), xant-phos (1.49 g, 0.026 mol, sigma

Aldrich), Toluene 150 mL 23 100 ColA 6A1ZF BoF mutsle] WS A AT, ¥HS ZE 3 0 : MCo =8
2 3 3 ABAA (N-HEXANE : EA)3le] 335 68S 12.4 ¢ (58 79.6%) 5319},
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[0150]

[0151]

[0153]

[0154]

[0155]
[0156]

[0158]

[0159]
[0160]

[0162]

[0163]
[0164]
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H-NMR (200MHz, CDC13): & ppm, 1H(7.99/d, 7.38/m, 6.77/d) 2H(8.55/d, 7.94/d, 7.54/d, 7.45/m, 7.41/m,
7.33/m, 7.25/m, 6.75/m, 6.69/d) 4H(7.58/m, 7.52/d, 7.51/m, 7.50/d)

LC/MS: m/z=727[ (W+1)']

Sde] 5 ¢ sHekE 90 §HA

(D) Az 1 : FZHA 90-12] FHA

Br

SIS L
¢ G0

901

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 3L 12A13F b &F wwtale] whS Azt whe F2 5 HO0 :
MCE ol &3te] FEels ¢ & AYAA (N-HEXANE : NCO)3ke] <F7HA] 90-1>& 10.8 g (& 78.8%) 5313

g,

(2) Az 2 @ FHA 90-29] A

S8 = >

=24 90-1 (10 g, 0.031 mol), 4-aminobiphenyl (6.28 g, 0.0515 mol, sigma aldrich), Sodium tert-
butoxide (5.95 g, 0.062 mol, sigma aldrich), Zw}] Pd(dba), (0.89 g, 0.002 mol, sigma aldrich), tri-

tert-Bu-phosphine (0.63 g, 0.003 mol, sigma aldrlch)oﬂ Toluene 150 mLE Yil 100 CollA 547t B¢ wwt
3ol JESAIATH, WS FR F H0 Y FEYE I E AHAA (N-HEXANE : MC)3Fe] <&7+A] 90-2>% 10 g

(=& 78.5%) 53k},

(3) Azl 3 : shgh= 904 §4

Qr: WQ
() 30 PUNNG [ S
?)’i . ~@IJ I — @KHL
\: {Jow L () ,:

=74 4-5 (10 g, 0.021 mol), =7+A 90-2 (13.2 g, 0.032 mol), cesuim carbonate (10.46 g, 0.032 mol,
sigma aldrich), Zw] Pd(0Ac), (0.34 g, 0.0015 mol, sigma aldrich), xant-phos (1.49 g, 0.026 mol, sigma

Aldrich), Toluene 150 mL €3 100 ColA 4A17F H<F wHksle] S AH T, HS 28 & 1,0 : Mo =57
& ¢ $ A-PAA (N-HEXANE @ EA)ste] h3tE 905 12.1 g (7§ 77.6%) +533itt.



[0165]

[0166]

[0168]

[0169]

[0170]
[0171]

[0173]

[0174]

[0175]

[0177]

[0178]
[0179]
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H-NMR (200MHz, CDC13):§8 ppm, 1H(8.55/d, 7.99/d, 7.94/d, 7.89/d, 7.85/d, 7.81/d, 7.66/d, 7.45/m,
7.33/m, 7.32/m, 7.25/m, 6.75/m) 2H(7.58/m, 7.50/d, 7.41/m, 7.38/m) 4H(7.54/d, 7.52/d, 7.51/m, 6.69/d)

LC/MS: m/z=728[ (M+1)']

Sdel 6 3pehE 1409 §HAd

(1) Az 1 F3A] 140-19] A

Br I Br, ON
OH
£ + —_—
OH
140-1

3-bromo-4-chlorophenylboronic acid (10 g, 0.043 mol, Yurui), l-iodo-2-nitrobenzene (12.70 g, 0.051
mol, sigma aldrich), potassium carbonate (11.75 g, 0.085 mol, sigma aldrich), Zu] Pd(PPhs), (2.46 g,

0.0021 mol, sigma aldrich)oll THF 150 mLe} & 40 mL ¥ 32 60 ColA 12A]1%7F &<t nwkste] wk-EA|Z ). |
EE F L0 NGO ZRAE O 5 oARA FEXANE : EDSke] <F7hAl 40-1>2 11 g (58 82.8%) 55
At}

o
o

5

(2) Az 2 @ FA] 140-29] FA

. Jo .
A @é

— 3O

140-1 140-2

=34 140-1 (10 g, 0.032 mol), triphenylphosphine (25.18 g, 0.096 mol, sigma aldrich), 1,2-
dichlorobenzene 250 mL Y3 180 T4 12417F E9F wwtsle] M ATH, HLS 8 3 H0 : MCY =E IS

3 & AYAA (N-HEXANE)8lo] <Z=7hA] 140-2>2 7.2 g (58 80%) F538}% ).

(3) Az 3 : FZA 140-32] A

SvivRlvhs c

=7+ 140-2 (10 g, 0.036 mol), iodobenzene (9.5 g, 0.046 mol, sigma aldrich), potassium carbonate
(14.78 g, 0.1069 mol, sigma aldrich), Cu (4.53 g, 0.071 mol, sigma aldrich), dibenzo-18-crown-6 (1.28
0.004 mol, sigma Aldrich), Dimethylformamide 150 mL 2L 150 ColA 12413+ &<t wnkate] w-gA AT}
S FTE FH20 @ MC o FREE 3 F AHAAHA (N-HEXANE : EA)3le] <&7hA]l 140-3>S 10 g (5& 78.7%)

o
Sahqnh.

L
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[0181]

[0182]
[0183]

[0185]

[0186]
[0187]

[0188]

[0189]

[0191]

[0192]

[0193]

[0194]
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(4) Az 4 @ FA 140-49] FA

140-4

=24 140-3 (10 g, 0.028 mol), 4-(Diphenylamino)phenylboronic acid (9.73 g, 0.034 mol, sigma
aldrich), potassium carbonate (7.75 g, 0.056 mol, sigma aldrich), Pd(PPhs), (1.62 g, 0.0014 mol, sigma

aldrich), Toluene 200 mL, EtOH 40 mL, H;0 20 mL @3 5A1ZF H<t 37 wwkste] WA, W-g 8

o

|

HO : FAZ o]g3le] 22 E 3 T AP AA (N-HEXANE : EA)sle] <E=7A] 140-4>2 11.4 g (& 78%) T
=

d

(5) Az 5 : 3FE 1409 A

140-4 140

ZZA 140-4 (10 g, 0.019 mol), phenylboronic acid (2.81 g, 0.023 mol, sigma aldrich), potassium
carbonate (5.30 g, 0.038 mol, sigma aldrich), Pd(PPh3)4 (1.11g, 0.00Imol, sigma aldrich), Toluene 150
mL, EtOH 30 mL, H0 15 mL ¥l 8AIZF &<t 7 upkste] wb-gAIZATH, W8 £8 F H0 @ EAE ol&3lo F

welE ¢ 5 A-AA (N-HEXANE @ EA)sho] shghe 1405 8.5 g (78 78.7%) F53k3ltt.

H-NMR (200MHz, CDC13):§8 ppm, 1H(8.55/d, 8.14/d, 7.94/d, 7.85/d, 7.45/m, 7.41/m, 7.33/m, 7.25/m)
2H(7.79/d, 7.58/m, 7.54/d, 7.51/m, 7.50/d, 6.81/m, 6.69/d) 4H(7.20/m, 6.63/d)

LC/MS: m/z=562[ (M+1)']

stAdd 7 33E 164 A

(D) Az 1 F3A 164-19] A

Br . Br B(OH), o O
S O 998

164-1

4,6-dibromodibenzofuran (20 g, 0.061 mol, Yurui), phenylboronic acid (8.98 g, 0.074 mol, sigma
aldrich), potassium carbonate (16.96 g, 0.123 mol, sigma aldrich), Pd(PPhs)s (3.54 g, 0.0031 mol, sigma

B H0 : MCE o] &3}

aldrich), THF 250 mL, H,0 50 mL Y3 4A]7+ FoF 35F wuksto] vk A HT}s, ¥ 8
of TEYE g & AP (N-HEXANE : MO)ste] <F3HAl 164-1>5 14.3 g (57& 72%) 53k}
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(2) Az 2 : F3A 164-229] A

164-1 164-2

Z=7+A 164-1 (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 Y¥iL 95 TolA 12A13F &t wwtsle] wh-SAIF T, ¥b8 T8 F 00 ¥ SEE 3 & 44
4A (N-HEXANE @ MC)ato] <Z7HA] 164-2>5 8.2 g (& 72%) F53h3itt.

(3) Az 3 : F3HA 164-39] 34

1-bromo-4-iodobenzene (10 g, 0.035 mol, sigma aldrich), <ZFA 164-2 (15.71 g, 0.042 mol, sigma
aldrich), potassium carbonate (9.77 g, 0.071 mol, sigma aldrich), Pd(PPhs), (2.04 g, 0.0018 mol, sigma

aldrich), THF 150 mL, H,0 40 mL Y93 12A17F ZoF 35 wuksle] WA AT, WS 23 = [0 : MCE o] &

Fo] ZE2S 3 & AP ARA| (N-HEXANE : MC)3le] <E7HA] 164-3>% 11.6 g (58 82%) F531 .

ol
ofj
il

(4) Az 4 : F3A 164-42] A

. W
o O,
bt » 0%

164-3

164-4
=7+ 164-3 (10 g, 0.025 mol), 4-aminobiphenyl (2.80 g, 0.03 mol, sigma aldrich), Sodium tert-
butoxide (4.81 g, 0.050 mol, sigma aldrich), Zmu] Pd(dba), (0.72 g, 0.0013 mol, sigma aldrich), tri-

tert-Bu-phosphine (0.51 g, 0.0025 mol, sigma aldrich)el] Toluene 150 mL= g3l 100 TollA 4413t &<k L
dhslo] WFSA T, RS E2F T R0 : MCol =R 3 & AP A (N-HEXANE : MC)3e] <=7+l 164-4>2

8.1 g (& 78.6%) 53Tt

(5) Azl 5 @ FZHA 164-59 FA

B(OH)2

v

" R, ©
2 oM oo 0

4-bromophenylboronic acid (10 g, 0.05 mol, sigma aldrich), =7tAl 164-4 (24.59 g, 0.06 mol, sigma
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aldrich), Sodium tert-butoxide (9.57 g, 0.0997 mol, sigma aldrich), Z=uj] Pd(dba), (1.43 g, 0.0025 mol,

sigma aldrich), tri-tert-Bu-phosphine (1.01 g, 0.005 mol, sigma aldrich)oﬂ Toluene 150 mLE ¥ 100
Toll A 4A17F <t wwkste] REGAIZTH, Whg T8 F H0 @ MColl T#ElE ¢ & ZA A (N-HEXANE : EA)3}

o] <Z7HA4 164-5>F 20.7 g (& 78.2%) 531 t}.

(6) Az 6 @ F3HA] 164-69] 34

B(OH}»
) i)
Br, /,N/\ + o /\N(\/\\
T O

140-3
164-6

Z=7rA 140-3 (10 g, 0.028 mol), =7+A] 164-5 (17.88 g, 0.034 mol, sigma aldrich), potassium carbonate
(7.75 g, 0.056 mol, sigma aldrich), Pd(PPhs), (1.62 g, 0.0014 mol, sigma aldrich), Toluene 200 mL, EtOH

40 mL, H:0 20 mL @3l 7A1ZF SoF 5 wwkste] wbgAIATH wbg FH T M0 ¢ EAE o] &3y SEYE I
5 AYAA (N-HEXANE : EA)dlo] <Z7HA] 164-6>S 18 g (& 79.5%) +53tgitt.

(7) Azl 7 @ SI3HE 1649 FA

S W= Ay

Dy TO ot — Oy 0
N = N PN ~ - R
T L Y JG/ L

1646 164

=7+ 164-6 (10 g, 0.012 mol), phenylboronic acid (1.81 g, 0.015 mol, sigma aldrich), potassium
carbonate (3.42 g, 0.0248 mol, sigma aldrich), Pd(PPhs); (0.72 g, 0.0006 mol, sigma aldrich), Toluene

150 mL, EtOH 30 mL, H,0 15 mL 23 8A]7F &<t 315 wulslo] kA Z T, ¥-e £8 F [0 : EAS o] &35}
Swd s & F AHAA (NHEXANE @ EA)sto] 8}9ha 1645 7.7 g (558 77.3%) S53k3ltt.

H-NMR (200MHz, CDC13): & ppm, 1H(8.55/d, 8.14/d, 7.94/d, 7.45/m, 7.33/m, 7.25/m, 6.81/m) 2H(7.81/d,
7.79/d, 7.58/m, 7.52/d, 7.50/d, 7.41/m, 7.38/m, 7.20/m, 6.63/d) 3H(7.85/d) 4H(7.54/d, 7.51/m, 6.69/d)

LC/NS: m/z=804[ (M+1) ]

22p A

2 dgo] mE A, IT0O F4 A=52 25 mm X 25 mm X 0.7 mm9] 2 7]
=k Z
2]

flell, 110 F9 d=el
= 7

= T
IT0 f+2] 7195 ol&ste], &3 Aol 2 mm X 2 mm 7|7} S5 Aejddd 5 AAsAr. 7Hs
el AAE F wWolx ol 1 x 10 torr7t HEE & F 4712 A7 110 o) 8] Fx2 4712

3L
o
% 3%

R

2Ab AAle 1 WA 17

2 ayo wat FEEE SEEs ARAATY FFER 3, 79 B2 A FRE e AN 4§
A 741%“ a2 Azxste], HE g8 ¥ G B4 S4E)

IT0 / B&FYS (HAT.CN 5 nm) / AEFEZS (a-NPB 100 nm) / AAAAZ (10 nm)/ 3= (20 nm) / A=}
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4% (201:Liq 30 nm) / LiF(1 nm) / Al (100 nm)

IT0 9 Ao AFFYZL FA317) 98l [HAT_CON]E o] €3le] 5 nim FAZE AZFYEL A3 957 9y
o2 YPAsta, olF AFTETE a-NPBE AMEsto] Aeisitt. HAA AXFL 2 e w2} FdH= 3}
kAl 4 24, 40, 52, 68, 81, 90, 105, 118, 126, 129, 132, 140, 152, 164, 175, 180& A}&3te] 10 mme] F

Az Auslged, w3, BgZos 3AE 3eEz= [BH1]S AFEsln, ERE 3TER [BD1]S A&t
FA7F 20 nm AE7F HEE Aguksiglon | F7tg AR $452(38}7] [201] 33HE Lig 50% £°8) 30 nm 2 LiF
Inm ¥ ¢FHE 100 mE FARAHOZ Auste], F7|AARFRAE Al x=38 T

22} vlald 1

B~
_|>i
e
5
2
—
il
e}
ot
o
N
)
é
e
2ol
B
_|>i
Ir
ox
N
S
2
—
lo
B
3
-
BN
=
)
2
2
2
L
of\e
EJ
>i
fl
2
i
ok
o
=
i

Ao 10 & Ao 1 WA 179 W3 54

A7) AA o] wel AF"E 57 A F A= Source meter (Model 237, Keithley)9b §4‘}.7ﬂ PR-650, Photo
Research) & o]&3ste] e, AF 2 3 &S SAHNL, I/ EE 10 mA/a7t He JAL¢S "T85 d¢"
o2 Hosle] vttt A3t 7] [#F 119 Eh.

* 1
AAL 4] SEE v cd/A QE(%) CIEx CIEy
1 s}et A4 4.05 8.25 6.97 0.143 0.153
2 3}sh2124 4.20 8.10 6.80 0.145 0.155
3 3}81 2140 4.22 8.14 6.83 0.145 0.154
4 3} 82152 4.15 8.20 6.88 0.144 0.155
5 31312168 4.09 8.22 6.90 0.144 0.153
6 3}sh2181 4.20 8.12 6.80 0.145 0.156
7 31312190 4.19 8.20 6.84 0.144 0.152
8 318121105 4.17 8.12 6.81 0.144 0.154
9 3151241118 4.25 8.01 6.68 0.145 0.154
10 31541126 4.20 8.05 6.73 0.145 0.155
11 3181241129 4.22 8.09 6.80 0.145 0.155
12 3}5 41132 4.13 8.17 6.86 0.144 0.154
13 315121140 4.16 8.14 6.82 0.145 0.155
14 3}5} 41152 4.11 8.18 6.88 0.144 0.154
15 315121164 4.18 8.16 6.85 0.145 0.154
16 3}8t 4175 4.17 8.09 6.80 0.145 0.155
17 315121180 4.21 8.10 6.80 0.145 0.156
Hlulo 1 TCTA 4.14 6.40 5.10 0.145 0.155

2471 [ 109 vehdl Aas dvry, 2 O] g
ZH(H]ate] 1, TCTA A-&)ell nlete] 23 g8, 2 a8

e
11@: ?%%g}

[HAT_CN] [ a-NPB] [BH1] [BD1] [201] [TCTA]

BE 270 AAAAZA ALF Al F
1 SAo] AA3 T HAT F Aok
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