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ethoxyethanol), SHol H7slar 7FE3sldA 24X & Aol A w-gA AT, REgo] ¢hdd o], vk
gog Aeog YAAy L, dojd nFES s, MgSO,= AXAZ & A¥gzueaguz g 9@ A

A Bo7oA 3E 2-4 0.24g(0.25mmol), 0.21g Nay,CO; 0.21g(2.0mmol), 1mL acacE 15ml o EA] o el
(ethoxyethanol)ell Z+z} 7}
2 YA 7|, dojz 1

o

(MC:hexane=1:1)3}o] = 3}

ol

Fal 6A17FECF 7t A WA T, WEgo] HAE o]F Wkg fAS AR
E2S A3 F APAIAZvEIHY (MC hexane=1:1)Z E#3 FH, AZ2A
E 2 0.13g2 (& 30.9%) Lt}

EQL’ ot
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[0461]

[0462]
[0463]

[0464]

[0465]

[0466]

[0467]

[0468]

[0469]

[0470]

[0471]

[0472]

S50l 10-2595918

$Add 2: 3= 69 AA

T
M
sy B[OHJ:- 1 GD 3
L
N e N S, LI
IL. ) - .
. N-bmmu— CuNaZ504
Suzuki reacti
i uzuki reaction succinimide K2C03nirobanzens

a2
IiCI3 3H20
Z.EIMxyethanV 6-5

SN S-N N=5,
\ \\ ! N

N N
| |
( T |"/0_ N Ir'/ ‘\Ir Y
5 o4 NaQCOS \\ / 5

Z-athoxyethanol 2

SO = OG0

6-1 6-2 - 6-4

et 2-1 2 2-2 tiAlel, 3= 6-1 0.86g(4mmol) 2 3FE 6-2 0.59g(4.8mmol) S ZHz} A3 HES A€
e, 3HeRE 2-39 3t TR WoR sk, shgHE 6-3 0.43gS (58 50.4%) ASITE.

N, 274 33E 6-3 0.85g(4mmol), NBS(N-bromosuccinimide) 0.78g(4.4mmol)S THF 50mLol d7}slar A&
ol A 5AIZF BES-S A e TE.  o]ojA], ukS &S THRS} Na,C0y F&A oz FE8a NgS0,2 Axste] 55

3 F Aol S AdaEvEayz e 2 GAste] 35 6-4 1.04gS (58 89%) AU},

N, Z7oA tldEd o} (diphenyl amine) 0.34g(2mmol)™} 3}&E 6-4 0.88g(3mmol), K.CO; 0.28g(2mmol),
NaeSO, 0.28g(2mmol), Cu powder 0.02g(0.2mmol), UEZW A (nitrobenzene)S WL Fof 190TColA 24417t 5
QF ¥hgS sttt whgo] $knd &, Wk &S NCS =8 FEShAL, 1715S MeSOE AxT F, AH
ArvtEadv 2 Fe B2 AAste] 3eE 6-5 0.6g% (581 79.6%0) AN

(33= 6-6 )

o

& 2-3 tiAldl, 33HE 6-5 0.95g(2.5mmol )& AFEE A& A, FE 2-4 FAY TUT Wygow
FAdshod | g} e 6-6 1.68gS (5°&: 55.3%) AArt.

sh3hE 6 94

ol
-

s

—

ﬂz/-\

StatE 2-4 djalell, 3HEE 6-6 0.36g(0.3mmol)S AHES M-S Aejstis, SFE 2 AN $UT o
Hdsle], 319E 6 0.052g2 (5&: 25.8%) 2 AU},

I
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[0473]

[0474]
[0475]

[0476]

[0477]

[0478]

[0479]

[0480]

[0481]

[0482]
[0483]

[0484]

[0485]

[0486]

[0487]

[0488]

SS90l 10-2595918

e 3: 332 109 A

BN
S N !
Ny B{OHY: THF, K204 aq. LJ
i . =
N GO P(PPRIN
10-1  10-2 10-3
IrCI2 3H20
2-athooyathanal
) N=5
1 ‘_rtq i N
N P
N = N
= O= acac 1
i - n/ Sy
i HaZcoa 1 \\: 2
g@ Z-gthoxyathanol O 1
2 2
10 10-4

(h3HE 10-3 34d)

e 2-1 9 2-2 giAle], 33FE 10-1 0.86g(4mmol) L 33E 10-2 0.83g(4.8mmol) S Z+zF A28k AL A
oeti, SEE 2-3 PN LS Wyow s, 3gE 10-3 0.55¢ (& 52.3%) LA},

(3HHE 104 F4)

StE 2-3 di4lell, 33 10-3 0.79g(3mmol) & AHESE HE& AlQetae, FE 2-49 T LS Yo
2 3Agste], 3E 104 1.51gS (& 51.3%) UL},

sk 2-4 thAlel, shgh= 10-4 0.29g(0.3mmol) s AFEEE HE& Alefstas, e 2 P sLdT wyew
7dsto], shghE 10 0.053g= (&1 31.9%) LU

Ao 4: SFE 129 A

B(OH);

CuMa2s0d

K2CO3/nitrobenzene

12-3 12-4

acac

R
Na2CO3

2-athaxysthanol

I3 3H20

A
S

2-athoxysthancl

12-5 12

3}etsE 2-1 % 2-2 thile], & 12-1 0.86g(4mmol) = V]%J_ E2F(phenylboronic acid) 0.83g(4.8mmol)<
AFEEE e A9stas, 3eE 2-3 Y BAd o w sty 3eE 12-2 0.47gS (58 55.3%) o
St

tas, s 6-4 g Tdd e

o

ﬂ}%@sﬂﬂﬂ,ﬂﬂ%1%20%gmm)%AH@}@%ﬂﬂ
SHAsked, 3HghE 12-3 1.02gS (58 87%) L.

(313= 12-4 F4)

315= 6-4 2 tudoeldl dialel, FFE 12-3 0.88g(3mmol) P 7HuhE (carbazole) 0.33g(2mmol)S 2+ ARE-
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[0489]

[0490]

[0491]

[0492]

[0493]

[0494]
[0495]

[0496]

[0497]

[0498]

[0499]

[0500]

[0501]

[0502]

[0503]

[0504]

SS90l 10-2595918

& e Adstas, ddE 65 I s Wier @Aste], e 12-4 0.59gs (& 77.5%)

sh3hE 2-3 didlell, sekE 12-4 1.14g(3mmol)& A3 A AlQletars, shehs 2-4 A FHS TLdT WHo
= dste], shghe 12-5 1.64g5 (&1 45.3%) LAt
(ﬁ]—?}% 12 UT—/H)

ot sAdg YHow

318% 2-4 T, 3= 12-4 0.61g(0.5mmol) S AFEE H& AYstuE, IFE 2
stdetel | 318E 14 0.088gS (58 27.4%) AT},

S 5N
SN B{OH) Ny ] @_@ N |
\
Ny 2 LM -
b —_— —-.
el Suzuki reaction N-bromeo- CulNa2504
Br succinimide K2CO3/nitrobanzana
N
141 14-2 14-3 14-4
IrCI3 3H20
2- elha:cyethanr/ 14-5
s SN NS,
N, \

a

N, N
I | |
M 0= arac 2 N cl N ==
( Ir{ :é ( |,< >Ir
0 NazCio3 5 of 5
] M

. 2:ethoxyethancl
14
(3}gE 14-3 EA)

2-1 % 2-2 i, Eﬂrﬁ‘g

= 1 0.86g(4mmol) % 3}E 14-2 0.59g(4.8mmol)E Z+z} A3 dS A
st sigteE 2-39 Y 5d

Pogo R Adste], BehE 14-3 0.43gS (578 50.4%) FAH.

N, Z7Ad A 3}stE 14-3 0.85g(4mmol), NBS(N-bromosuccinimide) 0.78g(4.4mmol)<S THF 50mLel H7}sla A2
ol 5AIZF W3S ZFsTt.  o]ojA, WkE B8NS THRES} Na,Os FENO R FE3 MgS0,2 HF3t] &
g 5 dold seteS ddaRvtEadgye e 3 AAlste] shghE 14-4 1.04gS (5 89%) AU

01
_1 )1-

6-4 2 tjEdoldl iyl 5}%‘% 14-4 0.88g(3mmol) 2 F}u}Z 0.33g(2mmol)S ZHz} 2183k HS A
o7 3Adsle] | 3SHE 14-5 0.57gS (& 75.5%) AT).

shgHE 2-3 dialell, shgtE 14-5 1.14g(3mmol) & ARESH A& AlQstiie, et 2-4 FAF 59 HHoR
st ete] | 31 14-6 1.64gS (558 45.3%) LT,

shehE 2-4 thAlel, shgh= 14-5 0.61g(0.5mmol) = AFE-EE A& Alofstas, e 2 S sLdF wyew
g7dsto], shgtE 14 0.085g= (&1 25.4%) AU
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[0505] el 6: Shee 159 A4
?-—
N, !
SN
N ) BIOH: T k2c03 ag. 5 L‘
\fq y © Pd(PPh3)4
Br
15-1 15-2 . 15-3
u
| ICI3 3H20
'II 2-sthoxyethanol
S-N >
N ) g
J\I acac = NI o
= Ir/Ojé P Ir/ >ir
o | CT]
2 2
e 15-4
[0506]
05071 (3hEHE 15-3 §4)
[0508] 34gHE 2-1 2 2-2 tialel, 3§HE 15-1 0.86g(4mmol) % 3gHE 15-2 0.59g(4.8mmol)E 77t AMEE HS A
slsta, shghE 2-39) YA B9 f‘& o FAste], SEE 15-3 0.43gS (581 50.4%) AU},

[0509] (33= 15-4 FA)

[0510] sheHE 2-3 diAldl, 33= 15-3 0.64g(3mmol) = AME-gt & AQstiies, 33w 2-4 % 54 PyPoe=

gAdste], e 15-4 1.67gS (58 63.3%) AU},
[0511] (3= 15 4
[0512] sheHE 2-4 diAldl, 3= 15-4 0.35g(0.4mmol) S A& HE& AlQstaie, sietE 2 3% 54 Py

gAdsle], 33HE 15 0.083g2 (58 41.4%) LA
[0513] FAd 7: 3FE 169 A

NSy BIOH: 7y, THF. k200330,

S | 4

N7 @ Pd(PPh3J
Br
16-1 16-2 16-3
l\ IrCI3 3H20
I| Z-ethoxyethanaol
;Nh = ' s JN\
S‘N’ =M /Oi§ acac =N / My HN’S
Ir\ /
0 \.
2 2
16 6-4

[0514]
[0515] (33= 16-3 FA)
[0516] ShsHE 2-1 % 2-2 tjilel, s5HE 16-1 0.86g(4mmol) 2 8}5HE 16-2 0.83g(4.8mmol)E Z+7} AFE-3H H& A

o 10.
ojstae, sH3hE 2-3 A TUF U ow Ak, SHekE 16-3 0.47gS (& 55.3%) ¥t
[0517] (3= 16-4 FA)
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[0518]

[0519]

[0520]

[0521]

[0522]
[0523]

[0524]

[0525]

[0526]

[0527]

[0528]

[0529]

[0530]
[0531]

[0532]

[0533]

[0534]

[0535]

[0536]

[0537]

S50l 10-2595918

o, BHE 16-3 0.64gGmo) S AHEE AE ASIHRE, HHE 24 FAH FAT WO
g5k, shetE 16-4 1.35gS (5°&: 51.3%) LS.

Aol 3FgHE 16-4 0.26g(0.3mmol )< AFES HS AQstus, 3eE 2 AT I3 wHo=w
H 00}0:1, 5]‘?:]% 16 0. 044ge (‘/l\‘% 28. 9%) r:/\/\]:}

SAd 8: 3§E 179 §A

17-2
. & &
?N\ =/ M X VOB 3H2O
. P
L der— Ly Ge———
17-1 17-3

BEE 2-1 2 2-2 iAo, 3}8HE 17-1 0.88g(3mmol) 2 3}HE 17-2 0.58g(4.8mmol)E AFE3F M-S Al9lslx
=, IHE 2-3 AT TUS o R 3Adste], FFE 17-3 0.51gS (& 58.9%) YUTE.

3HgtE 2-3 tialel, 33HE 17-3 0.87g(3mmol) & AFESE HE& ALstas, IFE 2-4 4 TUS Yo
A3 st 3EE 17-4 1.93¢2 (55 62.3%) AU},

Aol 3FgHE 17-4 0.52g(0.5mmol )< AFEE HE Astues, 3eE 2 AT FIdI wHo=w
A5k, 3HEHE 17 0.14gS (55 31.5%) I},

i 9: 33 229 A

hun

22-2
B{OH); N
: o O /
Y Ky \(/?, M
_ =] B
Br NP o, WET—
3 2 EtOH Suzuki
22-1 22-3 22-4
= 7 aca
T3 3H20 Cf NJ »
—_— X . / \; 7 Na2CO3
2-athoxyethano! \c/ 2-athoxyethanol

2 H

22-5

22

(sh3HE 22-3 9H4)
Ny 24 olgke 8N 15mLel| &3E&E 22-1 0.
=

o 7rgsldA HkES H3sks] ZA% o|3d, APFZuE I (petroleum ether @ ethyl
acetate = 12: )2 &8 4 AAStY stE 22-3 0.71gS (F&: 75%) DAL},

OO

5g(4.5mmol), 3sHE 22-2 0.34g(4mmol)S H7}slal 5A17F &

3
oo
o

1\

(3= 22-4 TA)

Adl), 83E 22-3 0.95g(4mmol) 2

2 9d B 24 (phenyl boronic acid) 0.58g(4.8mmol)<
ki, SEE 2-3 Y s WHoe=s

sl sle] | B3R 22-4 0.47¢2 (58 50.3%)

stk 2-3 thAlel, shgh= 22-4 0.71g(Bmmol) & AHER A Alflstals, shehe 2-4 §AY TLdE wRlew
gadste], shgh= 22-5 1.12g5 (781 40.3%) AU

(e 22 ¢4)
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[0538]

[0539]

[0540]

[0541]

[0542]

[0543]

[0544]

[0545]

[0546]

[0547]

[0548]

ftlo
2
to
o
K

e
ﬂl‘
b
il
Do

Mell, 3% 22-5 0.37g(0.4mmol ) S AME3F A
o], 318822 0.093¢2 (58 30.5%) Llrt.

A7) @de] 1 UA 991A B4 SEESe] H MR 2 MS/FABS LFERUISIT).

2 IFEEE 9o 34 FR 2 98 BEFE FxY 7|E Bokd sHH o
1

X1
= ' MR (CDC14 , 400 MHz) MS/FAB
found calc.

2 § = 8.85(s, 2H), 8.56(s, 2H), 8.18(s, 2H), 8.11(d, 2H), 8.02(d,| 815 816.10
oH), 7.60(m, 4H), 7.54(s, 2H)

6 § = 8.56(s, 2H), 8.12(d, 2H), 7.54(s, 2H), 7.35(m, 4H), 7.24(m,| 1049 1050.21
81, 7.05(m, 12H)

10 § = 8.97(d, 2H), 8.56(s, 2H), 8.20(m, 4H), 7.92(d, 2H), 7.55(m,| 815 816.10
6H)

12 § = 8.56(m, 4H), 8.30(d, 21), 8.19(d, 2H), 7.94(m, 4H), 7.64(s,| 1045 1046.18
o), 7.58(d, 21), 7.50(m, 2H), 7.35(m, 4H), 7.20(m, 4H)

14 § = 8.56(s, 2H), 8.12(d, 2H), 7.54(s, 2H), 7.37(d, 2H), 7.30(s,| 1045 1046.18
9H), 7.24(m, 8H), 7.08(m, 8H), 7.00(m, 4H)

15 § = 8.56(s, 2H), 8.16(d, 2H), 7.54(s, 2H), 7.50(m, 4H), 7.45(m,| 715 716.06
2H)

16 § = 8.56(d, 2H). 8.16(d, 2H), 7.54(m, 4H), 7.45(m, 2H), 7.31(d.| 715 716.06
21

17 § = 9.17(d, 2H), 8.78(s, 2H), 8.04(d, 2H), 7.58(m, 8H), 7.00(m,| 867 868.13
o), 6.77(m, 21, 6.51(d, 2H)

22 § = 8.56(s, 2H), 8.16(d, 2H), 7.54(s, 2H), 7.52(m, 6H), 2.76(s,| 759 760.21
12H)

7% 2 o= 79 (corning)AFe] 15Q/en” (120mm) 1107} HA4® 42 719 50m x 50mn x 0.7mm =L7]
o}
=4

K
o
)

o
&
mm

oj-gsto] zt 5% &

Jol 7] fel Flee AASA.

= 5%M¢|W%ailﬁ%%§%j
71 {71 71l @AdE 110 o Aol HTeh HAT-ON& = =v]7F 99:10] H =% &5

A7) g AR ET1S S&3ske 5 nn 7 WHASES IS &, 7] HHS G E
+ = = 0.5 nm 7
Fgste,
W
= ]
o

ET2

AAd 2 HA 24 2 M) A WA B
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[0549]

[0550]

[0551]

[0552]

[0553]

SS50l 10-2595918

U3 A ZHERA FgE 1 giAl ¥ 20 719 3EES 747 AAEsIsithE A4S AYstas, 4] A
Ald 13 Fdg BHS o)&3ste f7] wF &xE Ak
Il 1
A7 AAd 1 WA 14 E Blad A WA Bl AFE f7] @3 Azbe] ptEAY, AFEE, 3=, N S
FHEQE) 2 A @3 348 Keithley SMU 236 2 37 PR650S ©]&3dle] SAste], 2 AnE F 20 U
ER ATt
¥ 2
=WE 8| HOMO LUMO | s A EQE Ao 23F 34 (om)
e (eV) (eV) (eV) o (%)
)
AR 1 1 -5.11 -3.30 1.106 7.1 0.15 1120
AR 2 2 -5.00 -3.05 1.353 7.0 0.31 916
A 3 3 -4.94 -2.80 1.141 7.4 0.20 1087
AR 4 4 -4.88 -2.66 1.361 6.9 0.41 910
AAe 5 5 -4.83 -3.03 0.935 8.0 0.05 1325
A 6 6 -4.78 -2.81 1.260 6.9 0.15 983
A 7 7 -5.04 -3.17 1.141 7.1 0.25 1086
A 8 3 -4.95 -2.97 1.306 7.4 0.55 949
AAe 9 9 -5.24 -3.01 1.556 7.5 0.50 1072
24 10 10 -5.12 -2.82 1.372 7.7 0.64 903
A9 11 11 -5.32 -3.19 1.231 6.8 0.48 1007
AR 12 12 -5.24 -3.00 1.491 6.9 0.88 831
A A9 13 13 -5.25 -3.35 1.075 7.7 0.44 1153
AA e 14 14 -5.20 -3.10 1.450 7.1 0.75 855
2 A9 15 15 -5.14 -2.98 1.415 6.7 0.93 876
A Ao 16 16 -5.18 -2.88 1.482 6.5 0.88 836
AR 17 17 -5.10 -2.86 1.423 6.8 1.21 871
24 18 18 -5.12 -3.08 1.094 8.0 0.45 1133
A A9 19 19 -5.18 -3.14 1.073 7.9 0.38 1155
24l 20 20 -5.18 -3.01 1.259 6.8 0.26 984
AAd 21 21 -5.18 -2.95 1.257 6.9 0.21 986
2 ¢ 22 22 -4.82 -2.16 2.660 6.9 1.82 633
2 Ao 23 23 -4.84 -1.72 3.119 6.5 2.03 591
A Ao 24 24 -5.10 -2.06 3.038 6.5 2.00 606
Hlale] 1 D-1 -4.94 -2.08 1.583 6.5 0.53 788
Hlale] 2 D-2 -5.07 -2.45 1.628 7.1 1.51 762
Hlare 3 D-3 -5.33 -2.82 1.694 6.8 1.21 732
H)ule] 4 D4 -4.73 -1.28 3.45 6.5 1.43 485
vl 5 D-5 -4.60 -0.96 2.625 7.1 1.26 471
@
Vs
ri~ _o=
-afr\_o:,é
d2
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(8]
- 2
D5
[0554] A7) ® 2ZFE, AAld 1 WA 249] F7] @F AxE Bl 1 WA 59 f7] @ Ao BEte], w9
oA 28-S HUEAE, Ao 23 gge] Fug AZE(shift)7F 7bsdte] NIR gl A es Fldd
g At
P59 9
[0555] 10: 7] &% 224

190
150
110

110
210

[y
&
LW

220
190
150
110
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CRRIEEEERE)

(4714 1]

FEAIF 3 680 nm ]2

<s}5t4 1>
M(Ll)nl(LZ)nZ
<ssta) 2>

(R12)a12

................

(Ry2)at2 (Ri1)a1

i z .
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ololEl= sl7] #8HA 2-1, 2-2, 2-4, 2-5, 2-8 % 2-102 FA|HE 1§ FoA HMeiga

X21~N
(R11)a11 X22 \ (R11)a11
X21 \l R | X241 7
1)an™ g \
PTINLN SNy Xz N\
J\i\l\/‘ \f\Jl'V\/'
|
21 2-2 2-4
X2s5
X21\N XZG/ :X24

/
XZH)\ X”z7\/H
(Ri1)at— l (Ri1)ar1— |

JVIVV‘ \IVIVV"
25 2-8
X
X5 %
I X
X
277/4
N_*
Xzs\(
S
210

A7) 3pskAlo-1, 2-2, 2-4, 2-5, 2-8 ¥ 2-10 =,

Xo1= C(Rora) (Ro), N(Row), 0, S, Se ® Si(Row)(Rop) FollA AEHI, Xp= C(Ry) Fi Nojal, Xy
C(Roza) (Ragy), N(Resa), Se 2 Si(Res) (Rogy) FollA] A= L

XogZ C(Ryy) HEE NoJaL, Xps2 C(Rys) T NoJal, Xpe C(Rys) T Nojar > C(Ryy) = Nolal, Zd7] Xy
WA X F AR Sk Nel

Xos:= C(Roga) (Ragy), N(Raga), O, S, Se ® Si(Roga) (Rogy) SOl A AMEIE AL,

7] By g 5 Rt e
wololli= 3h7] B314 2(1) WA 2= EAHE TFoEYE duH

*ur
*
o *u x
* * | /
X = A
(231)“4_; (Z31)as ! l
7 / -
2(1) 22) #7203

A7) B8k 2(1) WA 23) F
In® A= BYHOR, Sh, B4k, F, Cl, Br, -1, 3E247], Aoher], YER], onltwr], 3=
GAwr), Hmdres], (oY), CrCedBAY], AS2ALs], AFedr], AZednds), AFed
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Adr, #dr], vlEidr], geldrl, Jddr], UxeEr], EFddr], gizFadr], gilxzgeddr],
gulzdEd7], 7hEY7], -SilQa) Q) (Qss), -N(Qu)(Qs), -B(Qs)(Qs), -C(=0)(Qsz1), -S(=0)2(Qs) =

-P(=0)(Q31) (Qz2) Tl Al A& =3
B7] Qu WA Qe A2 SHHo=,
CiCoA7], C-Co&=A17], #d7], vzl d~], gHadr], € Jy=zgr]; ¢

CiCodA7], CCpdIA7] 2 sl d7] FelA] A9
A=

oA e

it
2
9
K
Q‘L'
)
fetl
r@
it
i)
e
N,

, HE 7], EeEdr], 3

ddi= 0 WA 49] Aol
d6+= 0 WA 62 g=olaL,

= B8 1 F Mhe] A% Aol Eo]m

)

_(ZS_
A7) L7k 3] 8k 3-1 B 3-22 BAIE g7s FelA desan

!*/‘rﬁi-\ I*/‘f?] .,
T
*\ 2_/ =g s K T31
Y3 \"‘f

3-1 3-2

471 sk 3-1 WA 3-2 &

)

Va2 0 =& N(Rgz)olar
V= 0 B N(Rsp)olaL
Ty #=C(R3;1)=C(R3;)-C(Ry)=#"'0] L

Ri, Riz, Roay R, Rezy Rosay Rowne 2 Rop A1 Ror Rusar Ros, Rn, R, B Ry A2 SRHOR, F2, $52
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