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C30 <=3x4d7], C1 WA €30 &¢ZE<7], 6 WA €30 olHE L], C1 WA C30 sHEAIZZE 27|, C1 WA
€30 <lxkolufol=7] . A7) (-Sily), -SiRHy(R C1 WA €30 <77 w= 6 WA 30 oF&7]), -SiRRHR'

o R= 7b7 =elgow (1 UlA 030 2] = 06 UlA] €30 o= 7)), -SiRRR, (R, R, @ R= 77 =9
Aoz C1 WA C30 ¢ZA7] &= 6 WA C30 oFA7]), o}W7]-NRR'(o37]ellA], R ¥ R'S 742} H¢yH o=z &
2 A, C1L WA €30 &Z7], 2 06 WA C30 o}H7|ZE o]FoF FollA AdEE X37]|Y), 2547, &
27, Aotxr], UEZY], olx7], W FPo|=EA7|Z o]Fofx A ABE= X372 X3d S o

FHE b= FolA A7 §3E ofUr)] wat Wt 7]
AR ABR PES esA 2 wARE A0 B U Pl RAHoR A FHH ofY ¥

w Aol A TR e Ee] et gl @, shibel 4871 vlel N, 0, S % PR o] Foizl ol A Aus
S oaEE A4E 1WA ) FREa, dAE Bal Ae g,

= *ﬂ/‘ioﬂ/ﬂ ”OlL«l Zgrold Mo Aot gl &, & ol AIVF ddVIE AgEol Y, =
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Rufrin)
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ring)l A%, SHE we F Aol shtel welh 4] sl UAE 1WA o) T 5 Anh

"W (aromatic) 7] "= 3] FEil 2E7]e] BE AAaTF p-oHES THAIL Q)

(o
ay
o
il
9
to
=
m
o
K
)

_85_



[0102]

[0103]

[0104]

[0105]

[0106]

[0107]

[0109]

[0110]

[0111]

[0112]

[0113]

[0114]

[0115]

[0116]

[0117]

[0118]

[0119]

[0120]

SIHSd 10-2017-0127353

(conjugation)& B8k 3= 2&71E oulgth. FAARL oz ofd7]9h e zolH 77} .

"obd(ary)7]"e ExAIEY Ee §F% a8 FUXEYH(S, gadAE Jd8d AES v JHHe )
8715 EHech.

"FE| 2ol (heteroaryl) 71" oFd 7] Well N, 0, S B PR o]Fofx FolA AMeElx= FEHZIAE 1 HA 470
FHat, dnAs gad AL W, 47 ddzoldr)h §88 1 (fused ring)d 29, 7Y o)
% Ao shbe] welsl 4] AER RS 1 A 4f 28 5 9

otbd7] g S zotd oA ag]e] YAt wag B H|gdatee] ot

"olds)" i Tolh ) g} o] il LG W, 47le] £ Z7te] 2 % ojge] golt= 47 U}

Bl ojme Wgg AR,
rolelebzl v "ol gt ol WAz ¢e ol AFE o BhiTg ejujshn] @v)e] T,

"er7lolE ] ol gk got 9 Aghel ofd Helde elmlstn oleyle] L,

ola, ¥ wre] AAeE ARENS Fxale] Ada) dv], WY EAL of 21
A dgsts T4 act SAT BUNMES Folaa oo Wi FRHE dYe Al @),
3

2 ol she] S waw, sy 724 12 A e FU AT FaAE EE] AlTd 4 v
[F-24] 1]
R1
X 3
2 Ar
RS R5/\;\’J\L
4 R TON—aAe
Ar'

T2 194,

R A Re A2 gAY g2a, R A RS 47 Sgddow $49%, F5494, A8 £t uxa8 (1
W= €30 &Z7], X3 e vx$E 3 WA 30 AEF=2LAY], X8 e vx3E 01 WA 30 dAE2AF
2927, A3 w=E= 8X3E 6 WA €30 ofHY], EE A3 w= v x3E C1 WA C30 3Rt r]ola

2 AAAAE, 2 = vAEE C1 WA 30 &Z4Ar], AF T A 3 WA 30 AE2LAA7],
A8 = v xSE C2 WA C30 SEHEAISEEZAAY], XF = HXFE 6 WA €30 oFEAY], T X3
T v 8E (2 WA €30 slE 2old @ r]o)a

Ar WA Are Mz z;w thEa, A Ul A 7474 =Yxoy g w uxFE 6 WA €30 ok,

s s, 47 PR 1R BASE SRS §] T2 22 BANE S9EY 5 Ak,
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R x Ar®
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TEA 2004,

R WA R'e A2 270 t2a, R WA e 42 59902 $a94, $5494, A8 = 0xg8 Cl
WA €30 $A7), AP e wASR 3 A (30 AF2LAY], A% e wHE 1 UK 30 AEmA S
2ory), A% i uA g 06 WA 030 obdY], Wi A8 i ujA e €1 YA €30 el Role o)1
Lo Qa7bad, A8 E: wREE 01 WA 030 GAAY], AE EE A aE 03 A 30 ASEARA],
Ag e wABRD 2 WA 30 AHBAZEAAAY], AP w= wHIE 6 A €30 obhay], wE XFH
= w) A2 02 YA 030 slel ol a] ol

o A= pAY gam, Ar WA Are 77 EgHor A8 i s 06 WA (30 oFdY,
TE X3 e v9x3E C1 WA C30 ezt r|Y = .

s s, 47 TR 1R BASNE GRS ] 724 308 EANE S9EY £ Ak,

\ _Ar?
N/
R! |_/
X
R Q Q R
R3
R4 R5 Ar3
TZ2 3004,

R U4 RS A= gAY gex, R WA e 27 Sghoa 5294, 54292, 23 £= vx38 (1
T

WAl €30 ¢ZA7], % e v xEE 3 WA 30 AlZF2LA7], X3 T b x3kE C1 WA C30 se|ZA1Z
277, 23 w= 8x3E 6 WA €30 o}H 7], EE X3 Ei= n]x3E (1 YA €30 e Rl o],

C
L2 =7 4%, X3 5 vAEE C1 WX 30 &4#7], X3 E& vx$E 3 x| (30 AlZF2L14d7],
A3k = X3 2 URX] C30 SHZAIEZE DA, X3 = vX 3 6 U= €30 ofd#AY], e X3
T HXskE 2 WA €30 e 2ol @l r]ola

Ar WA ACe AR BAY g2, Ar WA Are 77 ERHoR A8 wi uxskE 06 WA (30 ofd7],
= v A EE 1 WA 30 zﬂleﬂzoww =y
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RY WA R & 72t Sgdon £a9%, F4494, A8 mE HAEE 01 A 030 A7), A3 b

kg €3 WA C30 AlZF2LZ7], X8 w= #xgd 1 WA 30 sHzAS2d47], X3 e 8 X3y
C6 WA €30 o}A7], = X3 wE HX3E C1 WA C30 3|EZotd 7oL,

mh A AE RS A& i uXSE 6 UK (30 ofdr], Ei A& = HX 3" 1 ulx 030 slE Rl

N9 % gk,

471 A = vXEE CL WA C30 dlEZetd 7)o oe A% e vX 3 e dr], 23 e v X5
g dnodr], Ag £ Bx gk EgolAdY], A L= BX 3k Aoloudr], A ExE WA EE ¥
=47], A% s v Axgeleddr], A3 s v3E J1EH7], A% Ees AA 3k ojntx
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oHElopAd Y], A& E= B ASE AuAEY], A B B A g heERT], A9 B v gE o
= USRS Xl% T WA S omgEEY], A$ e WX gkE EdeolEdy], A L v ghE
EgEHY], A T HA S SAlgelolEdy], g = WX ghE SAEDoEE Y], A& = v gk
ApolotEg|olEd ], ]% e N ASE WxELolEdr], A& e nASE vHAdr], A& = HAG
g oY), A% e wRgkE fFedr], 28 B X SE HAmdr], A8 Es v XS olAdE
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EgjopAdy], A& e HXSE Aoleddr], g Ee B 34%%7], 28w A EE dxestel
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24=(150); R 7] A= A
S(130)& Eget, 7] &5 Ee 559 §71E85(130) FolA e
=] hvA

LR A7 B #7125(180)2 ©HS(134)& s, 7] 559 frlese AAFUSA3D), AAsE
o]

F$33132), AFAVF33), AAAVE(135), AF5EF136) 2 AFFASUI) FAA A9 13 o2
: 9l

F7hE g o ol

A7) RT3 S F2ES) EAES X9 F gt

7] FVAAR RN gl Rl ste] AXEn. R ARRe dEd AH A=
At % FEAS e @ 59U ARe gloh. FAHA 8 59, #E, By EoeEH 25 58 A
& = g

W oEge] RUIAAEREAY] FEARRAE eV ol dE e w5, T, AR e Ee
ole] EFEL AT F Ak, FAAHCRE F59 Au B Cul, 1TO(IF 4 A8HE), Sn0, % Zn0sh 22
AR ARE S 4 A% G5 FEe] 570 10 WA 200nm 7 vk shn

2o {5 AREA S deV vke] AFE e FE, @5, A7 A4 g9E &
T oole EFES AT £ vk, FAHCRE, Na, NaK @5, 2, vhle, 9F, dF €9, 9F, ¢
FrE, vl g, dFvE a5 5 duh o9, FrlE/Ale, &FvE/E, U}:Lﬂlﬁ/% =
= vbdls/dE SR ARE 5 A 5980 #7010 WA 2000m 7t HRgHA S

71 BL Ak BEEEE w7l flsiMs sy ofde] A2 vt ss 108 ool FFAEs M
Aol wpgAsitt. A= AEAZS viEASAE U Q/m olstelth. Aol F70= 10m WHA mm LA

vk kA= 10 A 400nm o]tk o2 gh =2 85hE Y)FSH(CVWD), =83 73S R(PVD) 5o T

W oEE AEYEe Solel U1 AF ARE wetor Ps] Az 5 Ak,

T3 g o] S AgtebA B wHe] fUHALFALAE SeEe] AHEE W, eAE
= 2] ]

4
AAes B, % A4FY 2ol 47 7
=

T B, ES B, 435 s2E 534, 7ol F71 &
A gEom ASHAY EE # wwe) 4/lANEAAE HEEY duKen dded AsE F A

4 T EZZ2A N,N-dicarbazolyl-3,5-benzene(mCP), poly(3,4~
ethylenedioxythiophene) :polystyrenesul fonate (PEDOT:PSS), N, N -di(1-naphthyl)-N,N" -

diphenylbenzidine(NPD), N,N'-t]#d-N,N'-t](3-wl&=d)-4, 4" -t]o}m] =n]#H(TPD), N,N'-t]=€-N,N'-tjr}
xe-4 4'-t]olvenlsd, NN NN -BlEg-p-Ed-4,4'-t]oluen)sd, NNN'N'-dEesd-4,4' -] o]
Hl#d, =9 (11)1,10,15,20-H E&tel d-210, 230- 29 & 53 22 I (porphyrin)3FHE F=4, 4 =&
Sl ks 3afolRl& Zk= A, 1, 1-¥] & 4-t-p-EE ot Al DA ZF 2 G4,
N,N,N—Eﬂ(p—%ﬂ)ow 4, 4", 4"-E2=IN-G-vEsd)-N-gdelr | Eg g do}vl g} 22 Egoldolnl

EA, N-dldytEntE 9 ZeinjdytEntEs 22 JlEutE A, Fa4 TERAod, FEZER Aoz}
e iai*]o} FEA, 2EH2E ofvl §2A, doll~gwlAd f=A, WIS Q%O}‘ﬂi} 2EE o}yl
StEe A, 2 EYAHE & & 7 Ao

AR =% EZZA] diphenylphosphine oxide-4-(triphenylsilyl)phenyl (TSPO1), Alqgs, 2,5-tjo}d AZE

|
A (PyPySPyPy), HEZF e dvolgl= 3}3t&(PF-6P), Octasubstituted cyclooctatetraene 3Hg&E(COTs)S & &

Fae)
e

woagel g AARgR N, A4 FAF, A% FEF, 4T 4455 2 4F FYES PN 3G
29 S} olge] FRE FREE UY FOoE FYAAY, = T 438, Jol F7 HFEL T4
= Hge 20w T4 4 A}

1]
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2
il
fru
2
2
il
i
g
Hy
)
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E
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f
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K
o|\
=
N

ol A, f7] AEdolE 2 ¥ RAE AokS
Fo9rh PAderE, kEA SHE, TausAelnA HE, JEA TaRssels siaE,
bis((3,5-difluoro-4-cyanophenyl)pyridine) iridium picolinate(FCNIrpic), tris(8-hydroxyquinoline)
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g 33E, 1,4-v]2 (2-wE2eld)dAl, 1,4-8] 24~ uﬂ 2~H]
AREE)MAL, 1,4-¥] 2~ (5-Hd-2-5AE ") Hilxil, 2,5-H] A= (5-t-2g-2-1
)rtol o, 1,4~ ﬂﬂlé 3= , 1,6-09d-1,3,5-FALEZ ¢, 1,1,4,4-H Egt -1, S—TE} 1=K JJr s
Aol g AlE HE% EA9 54 xﬂ ?UW A YiajoledE AT et M4, T Ao H|
gAto]l Qg A, %fﬂﬂﬂ% A, Sl an Al A FtEH2EY A, Hdd A
AR BhehE, el fEA], v w}% %MO}* ﬁ} e 58 5§
oy e {7] EL &axHE FAskeE 7
o g PYAA | ALY, 7 FolA AMEEE AR
A3k A glom, Az EAd uke %%ﬂl Ak 4 gl

aluminum(Algs), SFEZHA, #HWUE

g 3l3tE, FAHAdY 2
1,4-¥] 2= (4-M €l -5-9d-2-

r_\,

mE }11
_1}0 i) rlo mN :

}o

T
LA
=

g}

v

=7
=
2
=

il
o
8.

rz

rlo
rﬁ

3L =z A
S T4, &

o]A !

B owge] hE fAANYRAE GFRe AF Sl o] YHW 5 Jomz, uu Py TPl
Hsta, AZ(pin hole)o] AL fle #d3 gutoz Lol A& 4 A& F-o] Aot
[ A] o ]
olsh, Al Bae] B we] mpe f71AARRLAE HFE P o]F EFShE H/AART A Az
WS 0L FAFoR Aty gy ols AAE {8k oA oo o3l B el W) dgE =
Aol ofrk
Az 1: A1) 4-B2E-2 6-t]olo] S Emlxle] 34
OH OH
L. H,0, [
c-Hex
Br Br

5.5g, L9 100g, 34.5% HArsEASG 77.7g, A SR
dagi. wE o F, 2FEH AN E ¥agzt deotAEER
3 Al(1) 106gS AT (5 95%)

MS (ESD) : [M#H] 425

Az 2: ZA|(2) 4-H B R -2 -T]o}o] L Fol]L&o] 1A

~

OH 0
I I KOy I I
+ CH4l _—
Acetone
Br Br
Az 897 st A 1L T2 Hte 37 ZgAFd E7HA(1) 106g, 8.9 =3bHEr 55 4g, ERAFZE 71.9g, oAl
E 800mLE 9¥ar, FF stellA 4r17F FF wRkgit. w3 g W7 § 53 fEERYde® SRS v
tEzaress %%—6&1:}. qEZzvey p-dit 2382 Ada2utEadag dAste] FHA2)

64. 6gE I:)J\q 59%)

MS (BST) @ [’ 439
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Az 3: FIHA(3) 2-(4.4,5 5-HEEHE-1,3,2-t] A 2Z-9-2)old =l o] FHA

PACL(dpph), KOAc Whz Q
. B
DMSO

MH2

Sbss

. f
/ \
i el

A2 29171 shel M 1000mL &<t whe 37 Eekisel] 2-BREobdd 39.3g, WA(VUEEE)UEE 69.7g,
1.0g, oMHIEAMZE 67.3g, DMSO 600mLE H 3L 854 1241 b awkett, whgols W7t 3 B3 fEae

Heto g FE3 v fgIzUeEs 530 g2 adey p-dk E3ene ddageEadgns
A A8ke] F7HA(3) 43.5¢S ATt (FE& 87%)

NS (BSD) @ D’ 220

Azel 4: FZHA(4) 5'-BRE-3'-ofo] @ -2 - FA-[1,1'-H] 3 d ]-2-o}

\IAI
I [ MHy J% PA(PFhs),, K.CO4
+ -

THF/H-0

M-

Er

1000mL %4 vk 33 ZgkaFe FA(2) 55.9g, =7A(3) 27.9g, EHAMAE 52.8¢g, THF 600ml, & 200mlS
g St Al 48A1ZF wEkeERGITE, HHS S W7h & 53 tEERRduos SR b tEEREvuS
o e ayq gEzzvey} p-dik gtgnjz Adazreadys AAste] FHA(4) 20.3gS AJAT. (5
& 39%)

NS (BSD) @ D’ 404

Az 5: FA(E) 2-H R -4-ofo| =]l 2 3F 79

i
o,

BF;-OEt., -BuONO 0

9
(J

o-Dichlorobenzens

A B97] 3pellM 250mL S wbe 37 ek FIHAI(4) 20.0g, BHEEZZReo|=-todoH =
10.5g, o-HEFZZHAl 100mlE Har 2o 1A sy, Bks S 0T o3tz Wzt 59

6.1gS A3 ZH7}3 gs 0T A 1AZF muksieh, A7 28 3 105CoA 1247 wwt
53 g n-dato g AYgrvtEady) AAstY F7HA(5) 17.0g8 AATH (& 92%)

MS (ESD) : [M+H]" 373

Az 6: Z7HA(6) 2-HZH4-F Il xEee] A

Pdi PPhs 1y, FLCO;,

0 l )
BiOH), 3l B
0
©/ THFH-0O
Er
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[0227]

[0228]

[0230]

[0231]

[0232]

[0233]

[0235]

[0236]
[0237]

[0238]

[0240]

[0241]

[0242]

SIHSd 10-2017-0127353

Az 9171 shellA 500ml Fubet 379 FEh~To] FHAI(5) 8.3g, d BEAF 3.0g, ¥©AF ZF 9.2g, HE
B =E ﬂéiéﬂéﬂaw)O&EﬁﬂEﬂ&ﬂEiwﬂlwm E 60mlE 9 482417 B BRFAA T
o, wgo % Wztet & ﬂﬂiiwﬂﬂﬂr 2 FEFa, FEE 98 w50, SRy Ik &
s 58] TA(6) 4.2gS AUk, (& 59%)

MS (ESD) : [M+H]" 323

Az 7 FA(T) 3-(2-B 2B Wl 2 Fek-4-)-9-9 d-9l-F}u}=E 9] A

0 PdiPPhsy, 1005
0 I
O O THFHAO
BEr
B(OH)o

Az 97 slollA 100ml T8k 37+ ZEkadol] F7H4) (5) 1.6g, (3-(9H-7MFE-9-Q)#d) B 24 1.2g,
A Z4F 1.8g, HEDVIA2EYAIEAAZHE(0) 0.2¢ © HEZSlo|=2F e 45ml, & 15mlES 2L 18A7F
¢ AFAIA FATH. REEAES W & tEEEduy 22 FE3, FEE 95 s odol
Aldlo]E¢} n-84F EEmE AHaRuaEadas A 95 F58t A7) 1.3gs . (&
61%)

MS (ESD) ¢ [M+H] 488

Azd 8: FIHAI(8) 2-B 2 R-4-(9,9-tHE-9H-ZF ¢ &l-2-¢

N |
o ~ Pdi PPy, K220
9 LY 7 oy T e
E
O O o THEH,O

Az BY7) el 100m Foule 37 Egkazel A (5) 2.0g, 2-(9,9-tlHE-9H-Z 29 W-2-9)-
4,4,5 5~ EgpE-1,3,2-U AR 1.7g, BF ZF 2.2g, HEI|2EAdE w2845 (0) 0.2g 2
Efsto|l =2 et 45ml, & 1omlE 93 48A3F 5 SRAA FAG. wgds W4s & fERaEday B
sta, &9 §98 $H3%t. Iy -4 LR AHIaRetEadgaE AT &
ato] F71A1(8) 1.5¢S ATt (F& 63%)

o fu

=
=
=

[e)

4 Mw

NS (BSD) @ D] 440

Az 9: FZHAI9) 9-(0-HB 2R U)Wl ZF T-4-A)-9H-7tuE= o] $HA

) | H Q
= H Pdsidbais, Pit-Buis, HaOtBu
0 o {
Hylene
Er

A4 F97] FelA 100ml Fuks 37 Eekadol S3HA|(5) 2.0g, 9F-7HEE 1.0g, Ef o

;g
v
v
)
o

- 129 -



[0243]

[0245]

[0246]
[0247]

[0248]

[0250]

[0251]

[0252]

[0253]

[0255]

[0256]
[0257]

SIHSd 10-2017-0127353

F 0.2g, 50% Eg]a(tert-F8)EAR 0.4g, &F t-F5AOI= 2.0g 2 A 30mlE P 4847 T3 &
FAA FAG. g W4 F gEEEdas B2 a6, FEE 898 w58l OﬂE‘OWEﬂOlE

S} n-33t EREvie AdaRvtEaRYE AAF §OS FF8te] TA(9) 0.8g2 AU (& 36%)

NS (BST) @ [l 412

Azxzd 10: Z=7HA(10) 9-(2-BEE Ru Wl Fe-4-9)-9H-7}a= 9] A

. QCQ PdiPPhsiy, TaC0s
_—
Er HA0

THFHAO
B~

A 97 slollA 100ml Sube 37 ZEka=e] FHA(5) 2.0g, 4,4,5,5-HEgHE-2-(Egdd d-2-Y)-
1,3, 2-"5A R e}l 1.9¢, &b 2§ 2.2, lEi‘rﬂiEﬂﬁﬂ‘éEiﬁﬂ%i‘r%(O) 0.2¢ 2 ¥|Egsto|=2Fet
45ml, & 16mlE Wil 48717 &3F FAIA FAT. wEds W¥d & fIEREduady EE FE5a,
H &AE F53T. odopAH ol Eet n-d4F EFEuiE AfaRvEagaE A3 A5 F55)
A (10) 1.4g& (v, (& 55%)

F

2,
off

NS (ESD) ¢ [’ 473

B

o [
ox [N

of 11: FZFA(11) N-([1.1'-H]5d]-4-)-N-(4-(2-B 2 R )il 2 F eh-4-) 5 d)-[1,1'-0] 5 d ]-4-o} 7] <]

|
o O PdiPPhy),, 100

9,
N

= e
f
N

| 3l A 100ml F<ubsr 359 Eek~=dd F7HA(5) 1.8g, (4-(Y([1,1'-v]¥d]-4- o])o}um 1@
2.1g, ¥F ZHE 2.0g, HEZI|2EAdEz2AZ5(0) 0.2g 2 EﬂEE‘ré}cﬂ‘:i 2 45m],

b Eek SFAA T e as WA & gIEERday B2 FEFsta, 59 %0—”.-%
HE2=uetd p-dik 238z A9a2aEadas AA 895 53k F7HA1D 1.

ol
!
=
oo
>,
[-N

NS (BST) @ [l 642

Azd 12: FZHA(12) HHZE] Q H-5-SAlo] = 9] §HA]
(0]

D S Z-I‘C14. H:O: g

A 2917] stell A 2000nl T wheh 37 Fehado] CIMlFE L 36.8g, 34.5% FAMSIAS 138g, HEHE
1500mlE ¥aL, 0CE A&k, wke-dol AA2AH(IV) 93.2¢& Hrol AAs FARE ths d2olA 224

\
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[0258]

[0260]

[0261]
[0262]

[0263]

[0265]

[0266]
[0267]

[0268]

[0270]

[0271]

[0272]

[0273]

SIHSd 10-2017-0127353

b wRkskeh, WkE T8 & A 93, 5% ug tEEREdvuos AfazetEady dAste F1HA
(12) 17.5gS AATE. (& 44%)

NS (BST) @ [’ 201

Az 13: F=7A(13) -UEEHZE Q Fl-5-2 o] = 9] A

I‘H\IO:. H“S 04 S

A B97) sl A 500nL S vbek 37 ZgA3d SHAI(11) 16.8g, oA EAF 58.8g, 3HAF 199¢S @i, 0
C2 fFAgh, wkgdo] 70% AiHEN 18gS A48 A7ksk tbg 5T o]stol A 1A]F wwketth, ¥hg T8 &
\=2¥e) =
== T

et 245 A v FHsk] TA(13) 18.0g5 AT, (& 87%)

NS (BST) @ [l 246

(

Azl 14: FHA(14) HRIZE] @ Hl-3-o}rl o] §Hd

I

0]

I i
S SllCl:-EH:O
HCI/AcOH

A E917] stell A 500mL F<t wbe 37 FEksaFol] FIHA(12) 18.0g, oFHIEA 80g 35% At ()3}

=
E 108gS 91l oA wrksith. wkg ool 35% A 120m1S A AE] Ate ohS AR A 24417 wRESHT).
W TE § FASVEF &93 Yol ol ER FEe, FEH NS 0%0}04 SHAI(14) 12.6g8 &

Aok, (& 86%)

NS (BSD) @ Dl 200

(

14

I

Az 15: ZA(15) 2-B 2R FE QL F-3-0} 71 <]

o

S

HH: B, NaOH O D NH,
Dioxane

Br

Y

Az #917] stell A 250mL T wber 37 FEpade] Fbx 1(13) 12.0g, 2N AU EF &4 23nl, Dioxane
175n1 5 ¥ ocoﬂﬁ HE 7.3g% AA3] A7gth. A7 8 F A2elA 24A42F awe o g R
W SR FEeh, FEd s 5TH. 5 e oldopAE | S} n-dt S vE AYARED
Ao st F 3t 1(15) 6.2¢ AT, (& 37%)

NS (ESD) ¢ w1 278
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[0275]

[0276]

[0277]

[0278]

[0280]

[0281]

[0282]

[0283]

[0285]

[0286]
[0287]

[0288]

[0289]

[0290]

[0291]

SIHSd 10-2017-0127353
Azl 16: FLHA(16) 2-B 2= W -4-o}o] @ =t Hl =] @ Hl-3-o} Rl o] FHd

I..H-O-
GOy 2 (S

c-Hex
Br Br

100ml &< vbe 379 ST FIHAI(14) 5. 6g 22E 5.1g, 34.5% kst 2.0g, AIE
I 50TCAlA 24A)12F wRkekgiY), HbS 9k $, AFEAWOIE ¥ 35l8 i) odolAHolER FiE] T o
E‘OWEﬂOlEi% AR st TA(16) 6.5¢ OéOiE} (5 81%)

MS (ESD) : [M+H]™ 404

Az 17: 27HA(17) 2-B 2R -4-o}o] o Tr]wl ZE] o Mo A

S
#-BuONO S
G =
DMF
Br Br
950ml =i wleh 37 Zghao] (-REUEdlo]E 3.8¢% DIWF 52mlc] Wil 50CE SAseh. oiv|o] Z=7HA)
(15) 6.0g® DMF 52mlE A7Fek ths 50CAlA 48A1ZF nHksie), HkE-8 NS W7ziste fE22d gy 22 F
E3la, FEE £98 vFIY. FF g p-datow AHazntEady] AAste] FIHA(16) 2.2g8 A

At (& 38%)

NS (BST) @ [l 389

Az 18: F7HA|(18) 2-H 2 X —4-H J )Wl X E] o 3] 34

5 —_ Pd(PPhy iy, KoC04

D BiCH); /s 203
+ -
O ©/ THEF/HLO

A2 29171 StellA 100ml Ftube 37 Eekade] F30 i](16) 2. 2g dAd B2 0.7g, B ZF 2.3¢, HE

ESS b R "J’E‘rH(O) 0.2¢ % HEZst|=2F 50ml, & 17nlE %L_ A8AIZE E ot FFAIA T
ey 718 F gzavdn g2 &3} n

iﬂ}E:LEME AN A F

MU
c
1%
tlo
W o;

- =
1.0g< MD}. (Tg 52%)

NS (BST) @ [l 339

Az 19: A (19) 4-B 25 -2'-JEZ-1 1'-vlo]5de] 34

MOy Br PdiPPhsiy, KAC04
- L
| B0 His THF/H-O

Ak 197] 3sfelA 250mL T HIE 37 EEfsTe] 2-ofo]SE-1-HE=MA 10.
8.1g, Bt ZHE 16.7g, HEIIAEYALEANTELE(0) 1.4g 2 HEH o] =2F
a1 1247 e BRAA FAG. wedSs W7 F Elﬂiiuﬂﬂﬂr 22 F%3
. gE22day p-dt EgeuE APazeiEadgaE A% §98 553

Og, 4-BERddR =3t
180ml, = 60mlE ¥
Zy gAY =ZaY
}.

R
o] ZHAI(19) 10.5¢8 4

al,

=3
=0
=
=3
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[0292]

[0294]

[0295]
[0296]

[0297]

[0299]

[0300]
[0301]

[0302]

[0304]

[0305]
[0306]

[0307]

SIHSd 10-2017-0127353

ok (58 94%)

NS (BSD) @ D’ 278

o,

Azd 200 F7FA(20) 2-B 2 ®R-9f-FIupE9] &

NQ;

PPh 3

H
3 N
Br
o-Dichlorobenzene

A 971 st A 250nL T vber 37 kel F2HAI(19) 10.5g, EYHYEAT 24.8g E oUIFERR
Al 230mlE §IL 180CollA 18AIE EoF atelGith. Whools w% F HIREW T -k SEviE A
AzvtEIf v S AAste] T3EA(20) 4.2g8 AU (& 45%)

Y

Br

o MY

O
(¢

NS (BST) @ [l 246

Az 21: Z7HA|(21) 2-H 25 -9-HI-9/-7}uZE 2] 3A

Cul, 1, 10-Phenanthroline, F,C05

O O . ©/' - Br

A #9171 stel Al 100mL &< vhe 39 Fehsde] F3HA(20) 4.2g, ololowulAl 5.2g, 82 =348 0.3g,
1,10—31]&E%a 0.3g, B2k Z4F 7.1g 2 fHgEEolutol= 50ml S Wi 80TColA 24X 7+ wr-SAZT. ¥
Ng WA F fIRaday B2 FE35, 59 £98 FH53%0. dEEEdey -k 38R
ARa=EeEad s AAE 895 F53t9 FHA(21) 4.8¢ AATH. (& 81%)

NS (BST) @ [l 322

Az 22: FZHA(22) 9-3HH-2-(4,4.5 5-HEZHE-1,3 2-t| AL H 2 -2-2)-9/-Fu}£ 2] 34

] - I
B' o 0 PACly{dppf), KOAe 1 0
+ B—g P
4 e E
L 1 1 4-Dioxane o

A 297 stolA 100mL T vlek 37 ZAFo] F=7A1(21) 2.0g, V| A(FUZHE)UEE 2.4g, oA EAL
F 1.8g, 1,4-ty=A4k GOmLE 23 100914 12A17F o wukech, dkgdls Wzt F By fEEEduoew
=3
4

g3 v dFZ2dess 3. g9y p-d4k 38 uE Ay ZeEaga s AAE
DA(22) 1.5g8 AAT. (& 63%)

NS (BST) @ [l 369
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[0309]

[0310]
[0311]

[0312]

[0314]

[0315]
[0316]

[0317]

[0319]

[0320]
[0321]

[0322]

[0324]

SIHSd 10-2017-0127353

Az 23: F7HA|(23) 2-H2H-9'-EZ-1 1'-ulo]gde] 34

NC2 Br Pd(PPhs),, K,CO;
X =
I THF/H,O

B(OH)2

A 7] 3tollA] 250mL 52 vl 348 Z82T0] 2-olo]l e E-1-UEZHA 7.0g, 2-BE2RHAIH 4 5.6g,
Bl ZF 5.9g, HEZV|2EFADZA2AZE5(0) 0.5¢ D HEZGsIo| =2 120ml, & 40mlES Y31 244
7+ Bk B

AA Foldh g WA § OFadus B2 3281, $39 £92 $HAQY. 02
2z} - EFgulE APA2ohEIASE A §AS FHS] FUAI) 7.20% A (R

NS (BSD) @ D’ 278

Azl 24: F4A(24) 4-BRR-9[-FInpEo] A

NO»

PPh, §

o-Dichlorobenzene O O

Br Br

Y

A 29)7] oA 2500l B wleh 37 Zahae] F7HA(22) 7.2¢, EWLEEAY 6.8¢ D o-v]Z Al
160mlE ¥al 180TColA 18217t &<QF wikelgit), wEgdS 5% & yIZ2ded] n-84 E£38v=z 2383
eI E HAISte] FA(24) 2.6gS UG, (& 86%)

olo of)

MS (ESD) : [M+H]™ 246

Az 25: Z70A(25) 4-B2H-9-F|d-9F-7p}=<] A

H
M Cul 1,10-Phenanthroline, K-CO5

. o
O ) o ”

A 9171 stell M 100mL &< vbe 37 Eehiase] F3kA(24) 2.6g, OFO] =WiAl 2.6g, 2ex3ke] 0.2,
1

1,10-¥9GEZY 0.2g, A ZHF 4.4g @ UdedEEojntol= 30mlE Wil 80ToA 24A17F WkS-A AT, w3
Aes Wk 3 gEz2duy E2 FE5ta, FE2E 95 iéo}oﬂﬁ} HE2 2 ety p-a4F £ =
AP d2vtE 9§ A & F5sho wﬂxﬂ(%) 2.7¢& 4. (& 81%)
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[0326]
[0327]

[0328]

[0330]

[0331]
[0332]

[0333]

[0335]

[0336]
[0337]

[0338]

SIHSd 10-2017-0127353

il o, e Pl idppl, KO8 I
* BE—E
Al ]
O D : = 1. 4-Diczane O O

2ol7] shol A 100nL Fi whe 37 ZebIo] E7hA1(26) 2.6g, Ml (IUEEE)ORE 3.1g, ShHEA
2.2g, 1,4-T124F 80nLS Y1 100004 12417F H<QF wwkgict, whgols Wz & B3 tEEadeon
2 AdazatE gy s AA st

oboo

2
g3 v HFz2dess 3. gEE229ea p-dak 23
A(26) 1.8gS AT (& 59%)

ol ofi m¥ m
) L5 b

NS (BST) @ [’ 369

Az 27 FZHAQ27) 2-(2-P 2 RO Wl ZFe-4-)-9-Hd-9F- 7} Eo] FHA

0 I FdiPPhy),, 100,
0 ,
E
"o THF H,0

7HAl (5) 1.5g, FZHA|I(22) 1.5g, B4t ZHE 1.6g, HE
CZE2FE 46ml, & 16mlE ¥ar 1847 Bt FFAIA FA

A2 29171 Sell A 100ml s2vbe 39 EekAd] F
st

g7 ~E ﬁﬂézwdﬂaha(o) 0.2¢ 5 HEZ}S}]
ook els WS ¥ HERRday 22 FEsha, FEd £9% sFeY. HEREME -k &
e AfazvEddaE A &4& FF8te] FHA(27) 1.3g5 AT (F& 69%)

Azol 28: FHA(28) 4-(2-H 2ROl EFe-4-U)-9-9d-9/-7M}E 2] A

ﬁ
»
Oz
;@

Ao BH7] sollA 100ml FSuker 3 ZEkaTe] T7HA 1

2B Y 220285 (0) 0.1g 2 HEHS| =2 HFT 30m1, 10 15 Y3l 18 B FAA FA
WEols WAgk & gERgdey 22 FESaL, FEE &A% sF5Y. dEREdedt n-dik E3H8
2 APa=etE o E A 98 5o S3A|(28) 0.9¢8 AATE. (& 88%)

NS (BST) @ D]’ 488
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[0340]

[0341]

[0342]

[0343]

[0346]

[0347]
[0348]

[0349]

[0350]

SIHSd 10-2017-0127353

Az 29: Z7HA|(29) 2-H 25 -4 4'-vlo| Ml T2k 3A]

0 | { OH
H o FLOHD: Pl PPy, 500
-0 —
Er

Aa 97 stelA 100ml Fvber 39 ZEase]
2.2g, HEZI2EALIEAAZZE(0) 0.2¢ 2 HEZ
A A TMq ks ale yrksl & Oz avEy Ba

n-dqk Egrgvi e AdazvtEadg v s HAARE S

MS (ESD) : [M+H]' 413

A 1: shgtE) o] A
o Y T
o 0

P PPhy) . K2 OO0,

Az 29171 stellM 100ml svbe 3 FEksse] FA6) 1.3g, (4-(H([L,1-1]sd ]-4-<)olr| ) ol d)
B 1.9g, ©AF ZE 1.6g, ﬂgaﬂagﬂﬂéziaﬁﬂcw)ogﬁgﬂEﬂ}]cgva3m1é%m

93 1247 B BRAA TG Mg WA § OFedus B2 FE81, 729 §9
stgieh, dFZaest - gl @@azn}mws AR §AE BEse] FTR() 2.2
Atk (8 86%)

NS (BSD) @ Dl 640

I NMR(600MHz, CDCl3): & 8.13 (s, 1H), 8.03 (d, 1H), 7.97 (d, 2H), 7.83 (s, 1H), 7.66 (d, 2H) 7.62-
7.60 (m, 5H), 7.57-7.54 (m, 6H), 7.50-7.43 (m, 6H), 7.38 (t, 1H), 7.33-7.25 (m, 8H)

- 136 -



[0352]

[0353]
[0354]

[0355]

[0356]

[0358]

[0359]
[0360]

[0361]

[0362]

ZIHSd 10-2017-0127353

Aol 20 BStE(2)9] FA

3

Hr

2 B97] stell A 100ml wtwbe 39 EEkase] FHA(7) 1.3g, (-(H([1,1'-H]#d ]-4-d)o}n|
Ak 1dg, @A ZF 1.1g, HEZPIEEZA: E*%*ﬂﬁm)OQEﬂﬂEﬂ&ﬂci%

E Hal 1243 gt ERAA FAY. weds 34e § UESRRved 22 FE8ta, FEd 89
it HEzavst ik sddie ddasrtEadqys 24X §9& w56kl sg=(2) 1.5¢

A, (& 71%)

)¥d)

o
FE
w
(=]
=
o Mo
-
(]
2

MS (ESD) : [M+H]™ 805

H NMR(600MHz, CDCl3): & 8.70 (s, 1H), 8.26 (d, 1H), 8.12 (s, 1H), 8.06-8.02 (m, 2H), 7.95 (s, 1H),

7.71 (d, 2H) 7.65-7.58 (m, 10H), 7.55 (d, 4H), 7.52-7.42 (m, 8H), 7.39 (t, 1H), 7.35-7.31 (m, 5H),
7.28 (d, 4H)

/\EU\]cq] 3: g]_tﬂ-ﬂ (4)/] zﬂ—k]

P(PPhy), KOy

BicH) THEH-

2917 solA 100ml Fvlet 37 Zekae] F(8) 1.3, (4-(([1,1'-1]5d ]-4-3)opv] 1) 3 )
F 1.9g, &4t 2§ 1.6g, HEZIIE2EYHL E/\%# Z5(0) 0.1g ¥ EJ]EE]-O]-O]‘:EWE} 30ml, = 10ml
G 127 B AEAA P Weels Wzd F OSades B 22w, 228 808 5
4. Eeedes edn SHeve daaEaqas 08 S0 shae] HEEW 2058 O

A
k. (& 89%)

Ea
2A
=

il

Co o

l

],

MS (ESD) : [M+H]™ 756

H NMR(600MHz, CDCly): & 8.13 (s, 1H), 8.04 (d, 1H), 7.98 (d, 2H), 7.91 (d, 1H), 7.88 (s, 1H), 7.81

(d, 1H), 7.69 (d, 2H) 7.64-7.60 (m, 5H), 7.55 (d, 4H). 7.51-7.42 (m, 6H), 7.40-7.31 (m, 7H), 7.28 (d,
4H), 1.60 (s, 6H)
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[0365]

[0366]
[0367]

[0368]

[0369]

[0371]

[0372]
[0373]

[0374]

[0375]

ZIHSd 10-2017-0127353

QA 4: BFehE(7) o] FA

|

L'il
]
1
b

g@(@@

A

pul

e B917] solA 100m Fonbe 37 Eehaze] FA(9) 1.0g, (-(H([1,1-H] s d]-4-)opu] ) A d)
24t 1.2g, A Z-F 1.0g, HIEZI|AE Y Ei«ﬂ?—iﬂ‘r%(O) 0.1g ¥ HEZS)|=2FF 30ml, & 10ml
Y9I 12403 B BFAA I wgAS WA F OZzaded 22 FEen e

Stk dEzades - Egee @aazn}izwe ANG g wEao] FFE(6) 0.8g

ATk (& 44%)

e o

NS (BST) @ w729

I NMR(600MHz, CDCl3): & 8.27 (s, 1H), 8.21 (d, 1H), 8.09 (d, 2H), 7.89 (s, 1H), 7.64 (d, 2H), 7.60
(d, 4H), 7.53 (d, 4H), 7.47-7.40 (m, 9H), 7.34-7.31 (m, 12H)

Aol 50 8h3HE(8) 9] A

P PPhy ). KO0,

O.

c"r"' “cv

A 527 3ol A 100m1 Eoaaasla=1 3 Zek2A9 A (7W6) 0.9g,
(4-(]([1,1'-v]=d —#“Mﬂli)ﬁﬂé)ii*} 1.6g, Al ZF 1.6g, HEZHV|EEZAIEAAZ25(0)
0.1g ? HEZSO|=2FF 30ml, & 10mlE ¥l 1247 5 FFAA FG. db&ds d4s & fgE=z2
]

By B2 FE3ta, ¥ f9E g5 Y. HEZEAE -4 e AdgazeeadgaE 4
3k gdS FHee] 3FE(3) 1.5 AAT. (& 75%)

MS (ESD) : [M+H]™ 680

H NMR(600MHz, CDCl3): & 8.13 (s, 1H), 8.03 (d, 1H), 7.97 (d, 2H), 7.83 (s, 1H), 7.67-7.61 (m, 7H),

7.57-7.53 (m, 4H), 7.50-7.37 (m, 6H), 7.37 =7.25 (m, 8H), 7.15 (s, 1H), 1.49 (s, 6H)
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[0377]

[0378]
[0379]

[0380]

[0381]

[0383]

[0384]
[0385]

[0386]

[0387]
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Aol 6: 33 (12)9] A

n G

Pd(dbak . P{-Bu);, NaliBu O D O
NH M
7 O Tolvene O

s 9

A Z97] stell A 100mL Ft wbe 37 Eehaae] SREAI(6) 1.4g, HI([1,1'-H]sd-4-<d)olnl 1.6g, Ed]x

tld g dopAl )t 2eE(0) 0.1g, 15% EA(t-FR)E2A 0.1g, t-F5A HEF 0.8g, 74 2mlE
Wi, 100CR 1243 ket wkgols Wzh & dejzbd o, w59 of fI g I 38
e AdamvtEae] AAste] S3HE(1) 2.0g% AU, (& 81%)

H NMR(600MHz, CDCly): & 7.87 (dd, 2H), 7.77 (s, 1H), 7.61-7.59 (m, 5H), 7.53-7.49 (m, 8H), 7.47-7.39
(m, 7H), 7.32 (dd, 2H), 7.26 (d, 4H)

MS (ESD) : [M+H] 564

Ao 7: 3152 (16)2] $HAl

OQ Q PaPPh; )y KOOy O .' O
g gvT T Lol

Aa 29171 sl 100ml Tube 37 EZEbae] FRAI(10) 1.4g, (4-(T1([1,1'-H]9d]-4-)oln] ) 7]
dREM 1.3g, ¥t ZF 1.5g, HEI|2EHdEaanZel50) 0.1g 2 EﬂEEFoPO]E i
0mlS 91 1247 Eot SFAA Ful, wredae wuztsl & yZeavey 2e 236
FE3F Tt qaiiﬂﬂﬁnﬁw}gﬁ%ﬂi.ﬁaiiﬂilﬂﬂeé%hP%ﬂoh:o@%ﬂggﬁmljg
= Ak (F 72%)

NS (BSD) @ Dl 790

I NMR(600MHz, CDCls): & 9.25 (s, 1H), 8.84-8.80 (m, 2H), 8.75-8.69 (m, 3H), 8.29 (d, 1H), 8.20 (s,

1H), 8.08 (d, 1H), 8.03 (s, 1H), 7.72-7.67 (m, 7H), 7.61 (d, 4H), 7.56-7.50 (m, 5H), 7.45-7.40 (m,
5H), 7.33-7.22 (m, 8H)
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[0389]

[0390]
[0391]

[0392]

[0393]

[0395]

[0396]
[0397]

[0398]

[0399]
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/\1;\]01 8: §1_tﬂ—‘3(23)v/] zﬂ—k}

Pd{PPhy . FoCOy

B{OHz : b B CO
. —_—
©/ THFH:0

stoll Al 100ml Fubel 39 el FHA(11) 1.3g, ¥ B2 0.3g, @k ZF 0.8g, HE
| ~E v d A Ehar(O) 0.1g % HEHSI|=2FS 26ml, & 8mlE Wi 1243 F< FFAA

Hhs ol WAE  HEREdehy 22 %%B‘Pi, FEH &5 sFHET. IS 22wy} oot
e dHaR H}ElﬂM% AAR SN sheHE(23) 1.2¢& Ak, (& 95%)

—|—‘

o
A
kS
o

MS (ESD) : [M+H]™ 640

H NMR(600MHz, CDCl;): & 8.33 (s, 1H), 8.26-8.24 (m, 1H), 7.87-7.86 (m, 1H), 7.78-7.75 (m, 3H), 7.73

(d, 2H), 7.61 (d, 4H), 7.57 (d, 4H), 7.52-7.48 (m, 4H), 7.45-7.39 (m, 5H), 7.34-7.30 (m, 8H)

Aol 90 3h§t=(34)e] HA

P PPy, KO0,

A2 B97) stelA 100ml F2ule 37 Zekadd] F3RA(18) 1.0g, (4-(Tl([1,1'-u]s]d]-4-2)o}u] )]
DEEA 1.4g, B Z2F 1.2g, HEZIAELAdEAN E‘rwar(O) 0.1g ® EﬂEE‘roPolE F
omls 9 12A413F &b EFA1A F0ch wkgs 349 ¥ fERedud 22 F3E8a,
EESSI. g2 et n-di Ege ﬁ%iiﬂ}iliﬁﬂ—% AAG BN FHk S3HE(34) 1.0g
< . (& 52%)

NS (BSD) @ Dl 656

I NMR(600MHz, CDCls): & 8.19 (s, 2H), 7.71-7.68 (m, 4H), 7.64-7.60 (m, 8H), 7.54 (d, 4H), 7.48 (t,

2H), 7.43 (t, 4H), 7.37 (¢, 1H), 7.33-7.25 (m, 8H)
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[0400]

[0401]

[0402]

[0403]

[0404]

[0406]

[0407]
[0408]

[0409]

[0410]
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Ao 10: 8182 (63)9] FA

L
_ e PAFPh. ) 100,
* H—. B0 H)y E——
= TIFAL &

A B97] &holA 100ml T2l 37 ZEA3d F0A(27) 1.0g, (4-(H([1,1'-8]#d ]-4-)olm] ) 7|
DREA 1.1g, B4 Z4F 0.9g, HEFI|2EHALEAALZHE0) 0.1g © HEHSo | =2F 30ml, =
omlE ¥ 12A1F ¢t BF/AA FAJ. B dS 448 $ HEZRYey B2 FEF30, FEE 95
ez}, fZ2eaves) -8 dens AdgenEagys A A F25o] 33E2(63) 0.9¢
< AUt (F 38%)

MS (ESI) : [M+H]™ 805

H NVR(60OMHzZ, CDCIy): 2 8.31 (d, 1H), 8.21 (d, 1H), 8.11 (s, 1H), 8.03 (d, 1), 7.98 (s, 1H), 7.88 (d,

1H), 7.85 (s, 1H), 7.67-7.55 (m, 11H), 7.54 (d, 2H) 7.48-7.42 (m, 8H), 7.37 (t, 1H). 7.33-7.25 (m, 8H)

AAd 11 33HE(64)¢] A

B P B O
—_——
THETH: (1

Ak w7) A 100ml Fubeh 37 Fehede] FAI(28) 0.9g, (4-(H([11'-95E]-
DEEL 1.0g, B1F ZHF 0.8z, ﬂﬁﬂﬂﬁgﬂﬂéiiﬁéqgm)01gg ﬂEﬂ&]E
0nlE 93 1247 F¢F BFAA FUh s J4d F OFRRdus B2 2Edw, 259 49
Ezadh. fZEavaa - E3ene AdgenEagus AAE gAS EFste] 332 (64) 0.9g
% \:/v\r% (T% 60%)

MS (ESD) : [T 805

H NMR(600MHz, CDCl3): ? 8.30 (s, 1H), 8.10 (d, 1H), 7.96 (s, 1H), 7.69 (d, 2H), 7.64-7.58 (m, 8H),
7.55-7.49 (m, 7H), 7.44-7.35 (m, 9H), 7.32-7.25 (m, 10H), 6.88 (t, 1H)

- 141 -



[0412]

[0413]
[0414]

[0415]

[0416]

[0418]

[0419]

[0420]

[0421]

[0422]
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AAle 12: s3HE(65)9] A

_ - FdiPPhei, T o, 7 /1"'/ 7 .
V=:N—:;7_: B0 H» T é‘l "/f’//y/‘///f;"

A #9117 A 100ml FRbe 370 Egksde] FIHAI(29) 1.1g, (4-(H([1,1'-H]#d]-
DREA 1.2g, B ZF 1.1g, HEHI|ZEZT éiiﬂ%%ﬂhar(o) 0.1g ¥ HEZSs}o 15
10mlE ¥ 12217 Bt SF/AIA FAG. dgds Wzhs & fEz2vey B2 #5351, 59 §9
FEIQL. IRy n-dik EEE AP azeEaaE A §98 FEHS] 83E(65) 0.9¢
< 4. (& 46%)

MS (ESD) : [M+H]™ 730

H NMR(600MHz, CDCl3): ? 8.22 (s, 1H), 8.19 (s, 1H), 8.07-8.03 (m, 3H), 8.00 (d, 1H), 7.71 (d, 2H),

7.60 (d, 2H), 7.57-7.53 (m, 7H), 7.49-7.27 (m, 16H)

Aol 130 spetE(74) 9] 4

~— o PAPPLL), FL 00,
Sk e
= b THFH,

A T917] spollA 100ml SHbe 37 Eeksae] F3HA(T) 1.2g, N-([1,1'-#fol#|d]-4-¢)-9,9-tI M &-N-
(4-(4,4,5,5-6H Egd-1,3, 2-T AR 2 -2-) # d)-OH-ZF 2 d-2-¢}7l 1.4g, BAF ZF 1.1g, HEZY]
iEﬂ»ﬂéJiﬂé&a‘m(O) 0.1g ¥ HEZHSo|=2F & 40ml, = 13mlS 232 12X7F B SFAA FAch.
WS Wbk & fERRvey 22 FEFsa, FEE 895 s, dFE2 2 n-ik 38
2 APIR2uEIHIE AA e §HE F5ete] S3HE(74) 1.4gS AU (55 66%)

'H NWR(600MHz, CDCls): ? 8.70 (s, 1H), 8.26 (d, 1H), 8.15 (s, 1H), 8.06-8.02 (m 2H), 7.95 (s, 1H),

7.71-7.25 (m, 32H), 1.47 (s, 6H)

MS (ESD) ¢ [w+H] 858
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[0424]

[0425]

[0426]

[0427]

[0428]

[0429]

[0430]

[0431]

[0432]

[0433]

[0434]

[0435]

[0436]

[0437]

[0438]

[0439]

[0440]
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Ao 14: 89 (92) 9]

ot
o,

AT Th by, Fa 00

BOH);

A 2907] spllA 100ml TRk 37 EEfaae] FA(11) 1.6g, ((3-(9H-7ME-9-) Al d) B 24 0.7g,
el ZE 1.0g, HEDI2EAIE20ZH5(0) 0.1g & HEDSO| =27 46ml, & 16mlE 9il 1243
Bk AFAA FAG. WA WAR F vFzedws 2R i, 38 898 wEady. fIz

2t n-33k EREvie AdaRvtEadyE AAY 84S wFSe] FE(92) 1.5g2 IAH. (7F

NS (BSD) @ Dl 805

I NMR(600MHz, CDCls): ? 8.51 (s, 1H), 8.24 (d, 1H), 8.20 (s, 1H), 8.08 (d, 1H), 7.97-7.95 (m, 3H),
7.78 (d, 1H), 7.64-7.61 (m, 9H), 7.56 (d, 4H) 7.53-7.48 (m, 3H), 7.45-7.31 (m, 16H)

A 1. S¥hE 18 24k A

okl

FEZzow ¥iae

ITO (Indium tin oxide)”7} 100nm FA= =4t mE e o)Az 2T AdFE AR 283 AHE §)
I A=A & FeEe AR olF AlA Ata g EvEE ol &35ty ] 7ws 5 AAst JF F3
7= 7S 01%0}9\1‘4.

o9} o] FuH IT0 ¥4 A=

o
Sl FAE JAFgFEete] FF F3

H
Faetn, 14 4% £65 43

ﬂd
0?0
[0
ol
9
=
S
N
e
>
>
=
b
ot
i

d HIL 2 3HgHE 1L 7H7F 50nm %
é SHlEh. ololM 13k A FET o2 3ew HIL& 20nm 57
A Y FEFToRA SRHE 12 20mm FAR P 27 2
i 2

—i X] 0 ()
A AT ES el 119 vER SR G139 GI2E SAET ASST SR SHE E 10 3o
2 mqete] AFEAse] BYFS YT

I %, 7] S AR AASESoEA F5HE EILS 30nm FAZR AT, AV ARGES A
Liq [lithium quinolate] 1.5nm¢} Al 100nmE <= z d
E A3,

AN 2. SetE 28 22 A FEsow ek fr|HANEAA Az

ST 1 oAlel BFE 28 AT AL AL 26 19h FAE PYoR A AANFEAE A%
s,

abAel] 3. SR 4% 2 AF SEFoE gt fUAAMEEA A%

ST LA S 43 ST A S LD 1 FUR BHE AT A

A58 1 Olel BT 82 A8 AL Adens 2pAAd 13} FAE PEoR f1AATEAAE A
sheiv.

aAAAe] 5. SRR 162 23 AF shFow Tishe folAANRLA A%

e 1 oA SEE 162 ASF Fe At 248N 13 FAH PROD FAANFEAE A
e g
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[0441]

[0442]

[0443]

[0444]

[0445]

[0446]

[0447]

[0448]

[0449]

[0450]

[0451]

[0452]

[0453]

[0454]

[0456]

SIHSd 10-2017-0127353

AN el 6. Shgtw 235 23F Ay pEFow ¥{beh= fr|dA gl Alx

i
THE 1 el SR 238 AFER U2 AZshE 2A4ANd 13 FUT PHo HAARFLAE A
st

ARG 7. 3h8HE 638 22 AE FETO

BN o

gt AR Rad A

i
SHE T OS] SR 632 AFER WS ASlEae AAUAd 13 YT WU FAAALFLAE A
5

A 8, SR 648 23 AT £EFO

PN ot
52
+

gt aAARRad A

=
shebe 1 talel 3tete 645 ARSR A& Alelstais aApdAld 13 Fdd PR fr|AAEdRAE Al
ES A

aApEAle] 9. e 658 2% A% pEFoR s fUAARYLR A%
ShEHE 1 WAGl B 65 AHEE WE AGstut 2AuAd 13 FLE PHOR FI1AAMRRAE A
z3h9iut

A 10, 3H§HE 745 22 Ay pEsor Fdele FU|AAN LA Ax

shebe 1 talel stete 745 ARSR He Alelstais aApdAld) 13 Fdd R frAAEdaAE Al

A 11, 8§ 928 22 Ay pEFor ¥dele Fr|AAN LA Ax

S 1 O] S 928 AEE WS ASuE 248N 13 FAR PPOR FAAALFLAE A
zsn

2AE| e 1. NPBE 23 AHE FH=0

=2
shebe 1 thalell NPBE ARSR A& Al9lstals 2xpdA o 13 U WoR 7| dAEg2AE AlxsHs]

o
A7) AN R aapE sl el A Abgek SHgHE HIL, IL, HTL, NPB, GH-1, GH-2, GD % ETL®] %22 o}
deb 2o
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HIL IL

HTL ETL

7
T =( @ 22
N .
\=)_<?-| 2 - |
n. N Q
S g ;
EH-2 a0
GH-1
= N
B = &_)
K\_‘,— 7o
%/ ¢
[0457] IFE
[0459] S AR G2 S4B
[0460] olet, AAtAAle]l 1 WA 6 2 Aauae] lo] wet AxE fAALGEAE AFUE 10 mA/en 7))
BEEY 27] A% 4500cd/n’e) HAFE FEAAILT 30 gaHE 59 At ARE &7 ® 1o vehy
A}
* 1
[0461] T 22 AE 5% Al 3= a8 T Az
= (cd/A) (hr)
A 1 }EE 1 47.9 58
A 2 33tE 2 46.0 47
AN 3 }EgE 4 45.4 67
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[0462]
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A A A 4 3= 8 45.3 52
2R ALY 5 313 E 16 45.6 50
SR 6 313 E 23 44.7 53
SAAA 7 3l3tE 63 47.5 34
2AAA A 8 3l3tE 64 46.9 29
2AAA 9 3l3tE 65 45.9 101
A A o] 10 3letE 74 44.8 80
A A 11 33 92 44.0 45
A e 1 NPB 25.7 38
T 19 w2y, B ddgo) o) 381, 2, 4, 8, 16, 23, 63 WA 65, 74 @ 928 AHAIFFEZTOR2 FU|HAAY
FoAbol AFEE A3k, B57F F9 &2 NPB thH] 573 I g83 £ EAS Hole AL AT 4
AR
EH
=4
i :Q S N \\\ '\*\\f\\‘:\'\\\ \\_\_\\\\\\:\'
i iy 150
R e Y

ki

1130
4110

Ve
O N TR RN
N \\\ \\\\Q\\\\\\\\\\‘i\ DN I —
RN \\:.\‘\\\‘\\\\_“\\{\\\\\\\ 150
SN O o R AR
A 17—
I~ 136
—— 135
-134 =130
A~ 133
A~ 132
131 —
/,’//;////?/ ///z/j//////, 3
,’/’ it s ,/ / // S // // o =g s
I A f///// A 1o
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