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Eai@z (HI-55) ~3 (1I1-60) EFMB AT EEBHULSREE
e -  BERBONES L@ (1v-1) ~=X (Iv-22) &
ARG EREEY FEEBMES LRBR(V-1)~(Vv-26)
R bsi@zl (V-27) ~3K (V-34) IR SBERERLEY -
EaEzE (V-1')~ 20 (V-2') B (V-3") iR S BEE Kk
GYIREER (V-27") B3 (V-32') RERHNSBEEELS
Y EatE (VI-1) ~H (VI-149) RRRNSBEEELEY
LA (1) ~3 (709) ARTHSBEERLED -

[0179] RRABHNSBEFSERLSYWHERERE B L@
(D~ 20 (1)~ () X (1) R FT 3R 8 855 5 18 1]
IR THME 1 KRG -BE RE 1 F Y - XWERFES -

[0180])
< fifg1—-1>
/Ya\ /Ya\ /Ya\ /Ya\
"a S va Y|a S va “a Sya Ya’ }a
Y3 Y? Y? Ye
P F S 4 / X
+ —_— H
N B e LT NN e
Il ] ] il
Y2, 2Y@ Y2, 2Y@ Y2 2Y® Y4 Y2
a a ya ya
(a3)

Y 24
a ya ya
I

2

Ya Tya

b L
>3

_/)%—2> ¥
Y N N Z “vya
Il |
Ya\ a’fYa Ya\\ Y
(a4

Y ) Y2
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[0181]

<RiE1—-2>

Ya N a Ya
Il il
Ya / \ Ya
FE2
H —_—
Yo N N Z vya
] Il
Y3 =z x Y2
a
@)
. .
a a” “vya
0y O
7 N FER2
H —_—
VI s
]
\Ifl'i Ca N Y2
Ya
(a3")

[0182] X BR | W FES - Y RLEY (al) 1 EE > £ 1
EHAA~BRER n-Buli FH7EHE - n-BuMgBr FRMNEE
( Grignard reagent) - NaH - KH £ i € B & 1% - NaO'Bu » KO'Bu
S BIREE /A - Na,CO; » NaHCO; ~ K,CO; ~ Cs,CO; E i B
REREBF R Ll & ] EH~“1@%’J%E’M£%% (a2) 1A
Pd(dba), ~ P'Bus > R HIFR-78C ~EBALGHIERE THE# 30 77
H~24/NEETETIRIE  HLESMLEY (23) - & HIA] 5 A &K
ZZB - Kk THF » K - TRREHEKBERBBINE - F 5 =
FR - =REEFTEREREH -

[0183] #&M0 - MAER 2 WWRFEH - #H n-Buli FRE T LE
EiE (a3) BEITRETFER  BINEE XWEEY (X RKL
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Y REEWMEY FEENEY  BEEVEY - SAREENS

HFE T EITHEE-5L K 1G5 (Friedel-Crafts) BIH K FE - FE 1
HEBKEY (ad).-

[0184] &F X WEHEWHIMN X=P HWIEFEEAF|L : PF;
PCl;~ PBr; PI; % K 1. %) » P(OMe); ~ P(OEt);~ P(O-nPr);~ P(0-iPr); -
P(O-nBu); * P(0-iBu); * P(O-secBu); ~ P(O-t-Bu); Stz & 474 Y »

@ P(OPh); ~ P(O-Z&E): FHAEMEY > P(OAc) » P(O-ZH Z
H) P(O-WEEE); - P(O-THEE):  PO-FHEE ) EHERENTE
%) » PCI(NMe,), * PCI(NEt,), - PCI(NPr,), * PCI(NBu,); * PBr(NMe,), *
PBr(NEt;); ~ PBr(NPrz); » PBr(NBu,), F A EATEY) -

[0185] X & PLI4 (EBEiE XB B-P=0-P=S:P=Se- As -
As=0 ~ As=S * As=Se * Sb » Sb=0 - Sb=S - Sb=Se - L EE 3 &
~FNEHNEBTE  BHERE BE~F VW ENEBTERS

@ SETEZWER)ATEEHBER XOELY - HEETEY -
HEEWMEY HMEENEY  SREENEY -

[0186] HER2EyXFEH - HEMNN (a3) WHEW I EE - &
AIEE~BFEN n-Buli EREFAE - | EE~EBRENS
AXHUEY BEE~BMNENKINBE 0EE~ERNEY
B REEITR-18C ~ BB BB A ANIRE TS 30 58~
28 /NEFRETTRIE » BRFEB/ALEY (ad) -

[0187] AR @ K- ZBk - /K THF ~ EK - T BESE M
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IKBERER  (F - BF - ZHE - HZFERELZETRERER
HEE - 12-“R8EELFERI LY RER -

[0188] HRE FILEIBR T n-BuLi DA%} > B] £ A : MeLi -~ t-BuLi »
PhLi %tz £ ¢8 - MeMgBr » EtMgBr » n-BuMgBr FREMMFE - 3
NaH - KH 2@ & B LU= -

[0189) B% 5 EFEs T {# A : AICl; - AlBr;~ BF;-OEt, ~ BCl;~ BBr; »
GaCl, ~ GaBr; ~ InCls ~ InBrs » In(OTf); ~ SnCl, ~ SnBr, ~ AgOTS ~
Sc(OTf); + ZnCl, ~ ZnBr, ~ Zn(OTf), - MgCl, + MgBr, ~ Mg(OTf),
% o

[0190] lﬁéﬁﬂiﬁé C CRRNEZHE - 2,2,6,6-TH FHEIRIE
1,2,2,6,6- 7 FHELIRIE ~ 2,4,6-=FEM0E - 2,6-—FHEMIE - =2
- =BTESF-

[0191] #EH X=P HRH (S8) WHEETETEARZITRA
R IE  TEEES XRP=SHLEY BN XK As- SbFE
HMx®  FAOUREKMESHREFR &SHLSY -

[0192] MFER 2MREF > EALKEY (a3') KRELEY

(a3) REFSER 2 WNEMERNKRE TETHRE-ZRKER

( Friedel-Crafts) B Z fE K& (Scholl) B[ fE » FEL ] E S
&Y (ad') -

[0193] MEBR 2"WIRIEF » ERHLEY (23") KRBELED

(a3) > FAERAER 2 B9 SCMEAE YR £ T 31T 06 3 18 - 52 2R 1R 49

( Friedel-Crafts) B JE » FERL AT ERB S (a4') -
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[0194] 541> JRAIERLTHIRE 1-3 WS R 'Y R ERKRE
P FEFRE 1-1 (95 BR | WIRFE - Bl > SIXBRBERBNEET
EAEBRESTERNAY (al') BEERK (a2) KERSE
—HEME (a3) WFER -

[0195]

<Jitg1—-3>

Y8 Y2
ya Sy ya Sy
] Il
. Ya =~ Ya _~
+
e N\ NH2
&a 2Y2 &a 2Y?
‘Ya Sva
X=Cl, Br, |
(a1") (a2)

SEE
R NN

Ya ’Ya Ya\ /Ya
(a@3)

[0196] X BR U''PATA@EEENERES —&k[1,1-8
ERE) XK (1I) : Pd(dppf)Cl, ~ (= FE B (0)
Pd(PPhs),» — @A EE (=K ) S8 (11): PAC1,(PPhs),~ ZEBE (11):
Pd(OAc); » =—(ZEEFEWE) T (0) : Pdy(dba); » = (ZEEFH
AEDZ3E (0) K7 EY  Pdy(dba); CHCL; ~ #(ZEHFEAI)
£ (0) : Pd(dba); * PdCl,{P(t-Bu),-(p-NMe,-Ph)}, + — & fL & (=-
AR B )-98 (1) (PdCly(o-tolyl3),) % -
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[0197] H4 BTRENE > BERTIRZELELSYTH
mgEkEy - ZBRECEVHWEBIRZ(E=TE)H =8EC2E
B I-(NN-ZRERERE)-2-(Z-B=TEHE) —R#  1-(N,N-
TTEBRERE)(Z-E=ZTERE)ZXE  I(FEEH
) 2-(Z-F=TERE)XE  LI"EC-F=2TERHE) X
o228 T-BZTERE)-LI-BE  22FEE-2(Z-F=T
EBE)-1LI-BE - LSO EERE) RS - E(CFRERE)
MR -4 _HEREFREC-BTER FED-F-TERS -

[0198] #ER U'hFprAN @K ERPISHERR - IKERH - KB
i - REEE Sk SEMAH s 8 LEH - 28K B
=ZT &Sk - 2B - BEER =59 - BALHTZF -

[0199) #T » H#B I'PFRANERNERLRESE -~ 1,2,4-=H
EX -BE - _HFE NNIHEHEK HaKR®E - ZZ8 -
BETEFER - 14—k Tl LB ZAES - ZE28R
AIRBETRENSTERR YOG ECEERE - BRTERE
R RELESERINEAES -

[0200] 54k Flan Bt @z (1V-1) ~30 (1IV-22) FrR A%
BEERLEY EEEWME L@ (V-1) ~ (V-26) kL
BN (V-27) ~= (V-34) RS RGSERASY > Lt
BR (V-1 K (V-2") B3 (V-3') R AN SBRGERMEEGY
K batE= (V-27") 8RR (V-32') iR ARG EREEY
Eais@E (VI-1) ~3 (VI-149) FrR NIRRT ERNLEY > L
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Wz (1) ~30 (709) RTINS BREFRLEY T B LT
TRBNEGRIGE | KEAZERRE 1 WiRE 2~%E 8 k&
Ko BE ME2~WESF Y XWMERFES -

(0201] MFE 2% RTEEETKENLEYWLS  THERE
B1RARBESEELEY -

[0202]
‘ <%ftEe2—-1>

Y3

ra a

Y2~

2 +

Ya N Br

[}

Y2 e Ya gve Y ove
(al) (a5)

\(FJ'Y?‘Ya Y*‘="Yg\ra ya TSy

n I " |

a a

SHE o YA X F X\/;(Y
— ) [

Y Yy

[0203]
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<fHa2-2>

SEg 2"

[0204]

<Jifg2—3>
Ya’Yg a
]
Y3 _~
2 +
Ya N Br

1
Y e

(at)

a ya ya
Yla'Y*‘Ya ya ya ya 'Sy

| Ly
a
S8 2 Y\ﬁ;x PN
N X
=
Yla\ l\ ¢| |a
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[0205] HRURHE 3 o » BR T BEEIT RIEMN AW > ATEK
E1ERMESERALEY -

[0206]

<FHE3I—1>

Y&
a \Ya Ya \Ya S ya
b s
2
Br | \Ya | v NH2
éYa'vYa

Y2 Y,;Ya

‘ (a1) (89)

= éiiib\iiw

N
oy

(a10)
a \Ya Ya' ’—
HER 2 N Ya
a N
‘ a YQ ' a Y( Ya .\
(a11)

[0207]

49036pif 111



201412760

<fiE3—-2>

a\Ya
7 SER2
Ya\
Ya -,
(a10‘)
2"
(@10")
[0208]
< fitg3—3>
aY\eYa a'Y\\a a aY\'a a
| _va | |
2 o + WNOY NHa
o oY P " B
YaYa" a Y@ & a Y\Y “Y
(a1) (@9)

\Ya
(a12)
\ a Ya’ Ya”YEIYa
s ui o pe0d
a ™\ = a
oY e kN
Ya
(a13)
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[0209]

<miE3—4>

FER2
HER 2
o
[0210] MWE 4t RTBEETKENLEYLI > TTEE
2 1EEMESEEheY -
[0211])
o
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<HmE4-1>

Ye v Y\ e YR
(@1 (ag)

Y\Q v \Ya )S Y\‘Ya

ﬁ‘% 1 Ya | ZY?
S i o

Y\ 'Ya 'Y 'Ya e 'Ya ¥g a 2

(a14)
Ye 2 d

a \Ya y? a a"Y\| a a” Ya
1
/ﬁﬁ%Z N N X Y2
—— |
a N N N Z | N oz ' N P ya
1
ye

—Y° Y&V OYRY YR e

(a15)

[0212)

<ffR4—2>
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[0213]

<A 4-—-3>

Ya’Y\eya
' =
Br I X
YeYaf’Ya
(a1"
A ER1
SER2
[0214)
<JWitgd4—4>

Br Yajf(
\ ,W Y\ 'Ya
( 9!")
Y& a af a Ka
Yal > /Ya
a X S
.Ya —W Y\ 'Ya -Ya ’Ya
(a1 6)

Y'a'Y\e a a"eI a a"Yé a a'ya a
Y& - X X N ! x> 'Ya
X N ’.‘ N
Y“'\N/lx/lN/lx/Ya

}
Yé Ya’fYa Y&Ya,Ya \ W Ya YsYa Ya "Ya
(a17)
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[0215] JRFE S

B1RAEMESEELED -

[0216]

<fmEs5—1>
IR
Y2 Y2

yasya Y\B\_IIYG
Ya-ya
(a1) (a18)
FER2
[0217]
<REs—2>
DAY
,,Ya A y?@ Y2
v =/ yeye
— \ ,/Y
y*={ HN NH G
ny N —
Y = %
ya ,/Ya ya-ye
Ya-Ya
(@19’
[0218])
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R T B EE

R _
Ye Y?
2 N\ 4+ BN Ya%jN/Hz 2.
a /
r /:§\_Ya

TRIER G LLSL - AT

%,
,)’ ’(\ Y
Ya-ya
W \ C’Q
Y° \&
Y\‘{ Ye Y“
Ya- Ya
(a19)
/4 Y\\a
Ila Y\\“ ya ya
Y2 ye = Ya-Y2
= X\
ya N /—N ya
P, N\
Y\a X ye —
yerye )= Ya oy
Y2 oy Ye-y2
Ya-YB
(a20)
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<JifE5—3>
//a \\a lya-Y\\a
Ya_Ya Ya Ya I/YB-Y\\a Ya Ya
/ W — a = -va
Y2 Ya Y Ya'Y\
_ + yo= NH, 5B = Yo OHN— e
2 va Br \ % s N\~ e
Vi H,N ye A NH ya o =
\yazya = YayR = Yva o
Y2 oy e oy Ya-y2
a a Ya a
(a1) (a18") (a21)
Yﬂ-Ya
a Ya Y,a’ \\Ya
4 A\ -
Y2 Ye:-y2
FSEg2 — Yo= NN\
—_— //Ya \ ,X \ X ya
ya N ya =
YRy e Yo
2oy Y2-ya
a-\ya
Y (a22)
[0219]
<fEs—4>
Ya-ya
ya-Ya Yg \
Yo ye = =y
7 N\
v NH ‘——
ye= == Ya oy
\ /’Ya Ya-Ya
Y-y
(a21')

(0220] MAFIRE 6 o > BT BEET X EN (AL > TER
B1RAREESEHELEY -

[0221])
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<HrE6e—1>

/Yi\ /Yi\ /Ya\ I,Ya\
Tla Ya Tla Yla \Ya Ya Na
Ya Ya Ya a

P NH, P Br Z H Y

a X N - 8 7 Sya
Y £ T SRy Y
A& Y A Y A T

H
NH, Br N

a N AN N 2
| I I N
YL 2Y Ya =Y YA 2 YR Y2

ya ye Ya Y2

(a23) (a24) (a25)

’Ya\\ a a"Ya\ a
13 0
Ya . A X - Y?
\
B2 r NN ye
——— | IT
Yo .~ xn Y2
X
Ta N N 7 Sya
I [
YA, 2Y® Y& Y2
Ye Ye
(a26)
[0222])
<RKE6—2>
FER 2

[0223] RAURTE 79 > BT BEETRERLSYESL - ATEE
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B 1RREESEELEY -

[0224]
Ya
<nHE7-1> ya
Ya
ye-ye
4 e — ya
3 Br =vy: ye .
a:Ya
yé \Ya Yy
\azyh \_/s
NH Y
(a1) A\ Y\Q ’IYa
Ya-y2  (a28)  Ya-ya
Ye:ya  ye:ya
[0225])
<RmE7-2>
Iyazya Ya;y\a
Y2 Y
HN
Yo= ==
Ya
. \ /
Y3 NH
Ye NH
— 7
v \
Ya Ya YB-Ya
(a28")
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[0226] HAUTE 8 B > BR T BMEEITRIERL G W LIS > AT
2 1RRMESERCSY -

[0227]

<fEs—1>

[0228]
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<firEg—2>

[0229]

<fiE8—3>
Y2 @

//

[0230]
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<fiEg8—4>

Yo o
a a a

[0231] 34 HXBP=SHEEHNLEHE XFE P X P=01
BROLEMHESEAKRBLUTHRE 9 KET - BRAEHY
Hnth &% - T ETRERESE -

[0232])

<fHE9>

-08-0

[0233] 3. HEHBEHBEXTH
ABPNSBEFERCEYPINT AEERESZEITHFR

g e DUF - RBEXBEARE Y RBIE KBS R LTI

M - B 1| BRTAERYRBERES R ETHIREE S

& ©
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[0234] < T35 0 T HE B 4835 >
B | R A MBS 100 BEER 101 - RRER
101 EH9RGHE 102 - BB 102 FRBRAEAE 103 - LRER
EAE 103 FRBREHE 104 RREAMEE 104 LG
105« BHEELE 105 FEFEHF 106 - HAETHEF 106
EMEFEAR 107 REVRETFEAR 107 EAYEHE 108 -
[0235] % SHEHBHITTHE 100 77 5 5 0ENE B 28
@ EEUIMMTHR  BEER 101 RINEMR 101 LA 108 -
BNIRHE 108 FEEFEAR 107 - BRRETFEAE 107 FHET
EEE 106~ LNETHGE 106 FRRHE 105 FHRBLE 105
FHERMRE 104 BREFAEHE 104 LHBREAE 103
R ERMEAE 103 FERR 102
(0236] L& BULEREAT  BEMRELRESAEH
R 102 HFHE 105 - BEFHEBE 106 R/REFEAR 107 URE
@ & IsWER BREAR 103 REREEE 104 SLSHE
BB FREBUAICAE—F  FUESSE -
[0237) HERE MBS HLT N BER T b S5/ &
BREAE B EGE/ BB/ ETERE/ETEARILE 1
HERRERE DUAL - RAT T B/ M/ A R B R B R T
BIETEARBEE RSB/ EREA RS LG/ ETURE
BT EAE/MHE " E S EREA R BRSSO
BT EAR/IRE - CER/SE/ BT AR/ E RS ERLE
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BETHRE/RE, TERGE/ R/ ETERE/ETEARE/
el T EIR/SE/ERESE/ LB ETFEARRE T EIR
M5/ ERESE/ BB/ ETURE/EE BN/ G ERE
ABIBBETEAB/EE T ER/ BB/ EREAE/ELE/
ETHGHB/IEE T ER/BE/RELE/ETFERE/RE B
BB ET RN/, BRI -
[0238] < EHEBRNTHDHER>

£ 101 RBEHESRLTA 100 THE - BE TR
G H - &8 BR% - EiK 101 TREEOTERSRR -
BEAR SRR - BIADTT6E A BEEAR - S BAR - B BBE - 8
BEZ - Ef SESRBERERE REENGRE  RBR®
B RBSEWNS RS IENEE - &S R\mER - 5T 6ER®
AR (sodalime glass) EEIFIESE > B4 EBENTARER
RAERBBRENTSEENT @AW AES 0.2 mm L LA -
EER EREFMS 2mm T &ES 1 mm DT - BREHEY
ME BREREOAEBTULBE  REESEREHE > |
BT SiO, EAYPHE R (barrier coat) W A KIKEIEHE -
HORTI AW - B4 BN 101 BTREEKN AT
RELEERBHRENWEMESHEE  LENEREREE
B & R IR BT - R EB RN 101 IETRE > HERRE
N
[0239] < HEHEBINTHDHEE >
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il 102 REHFLE 105 TABRNINEE - BE > RES
T 102 S ZFEEE 105 LR EBREAE 103 R/HBREHEF 104

WERER  REZEEHRELE 105FAER -

[0240] R 102 M H IS B BB LAV RERLED -
ERAOSDOILTIE: &8 (8- -F #H £ -%£%) %
BEAY (HNEAY - SH9E4Y - H-55S LY (Indium Tin
Oxide » ITO) ~ #-F# &% (Indium Zinc Oxide  IZO) &) K

@ =B (BUuFE) S B ITO MK REYH (NESA
Glass) % - SRS BIWATTE : RO-FEEDZEREL - K
et~ REBEFEEEREYSE - RS TEHEAEERE
SRETHNGHBRIYE T EEEEEA -

[0241] BAMNZEREMBENE  REATH I LTHENBLEL R
STRIET  RIMERE > MBATHENBEEINEENS
188 (S T - 12035 55 300 Q/oLLUT Y 1TO F A B F 5 7T 14 &

@ TWmEDEE EEAENIRTRE 10 Ok AR - oG BB
ERYEERBIZ 100 Q/o~5 Q/o ~ BES 50 Q/o~ 5Q/o8{EEfE
a e ITO E E AR IREBEEREEEE  BE AL H 50 nm~200
nm Z fEEA -

[0242] <EHREZBNXTHEFHNEFNEARE EREHE >

BFEAR 103 REFEBE 102 B8k K B R &
AZHFNE 105 ARERERE 104 NWTHEE - BEREHE 104
FEREGE 102 TANERKNEBE 102 KEBEREAE 103
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FARMERSSOHEREROCE 105 YIIE - EWEAR 103 &
BRE®RE 104 SRR FE OB ERE A/ SRR —EEEL
LR - BEERER > HKEHERT A/ GBS T REE
MBEEYMER - 54 AUREREA/( R FRMAOKL
# () REREmMPRE -

[0243] BRETA/B@EVELANEEINTESNESBRES
WHFEA/MERRE EBNER  BENEEREARERS > 5
MM EBAEANER - Kt - HMESEHREM (ionization
potential) /) ~ 1 EEFER E (hole mobility) K - EMREEE
BR-NUERKEAKRTHELERREH (trap WEENYE -
[0244] R EREARG 103 REREEHE 104 By (BEHE
Ak IEAEELERER (D RFANHBOEBHOZIREE
BhEYREE - EREARE 103 REREHE 104 FWEEF L
MER (1) FIRTHESEENSRTERCEYKEENESE
MEZEENEENAR  RERBZSENHERRENT - EFE
MER (1) FIRTHESEBNSIRGTERLEYKEENSE
WEEEESERNBAMBREN 1 EE%~10EE% > BEER
I0EE%~I00EE%  EMER SOEE%~100EE% > LER
80 EE%~100 EE% - MAHEH (100 EE%) FHER Ll
X () IR REBHNSREERLSDREBNELRE -
IR AR & DU i F s B A A Y

[0245] FREREARE 103 RERERE 104 9 MMEATE
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T HE R REERETREE  WAEEEMEY > EFEERNER
MR TSR AR R A g7 p WA B  ERESI LT
FHEREZABAEREREFTFEANAONME - ZEHBWE
EOIRRMEATEY) (N-FERM - RZIGEMEME ), #(N-F&
IRIE)EEE(N-SE R M) S IR EY - ZFERTEY (KX
A AE L BRESER=REENREY 1, 1- @G- - HEER
MEFRE)RCK NN-ZERE-NN-ZG-FERE)-44-" 5%

@ UF NN-ZFEENN-ZERER AL THERE NN-ZEHE
NN-Z(G-FHEFEE)44-"FE- 1,1 f% - NN-"ZE NN-—
FE-AA-ZFRE-LI- D444 -ZC-FEFEEER)BRE)ZE
EMEF_FERNTEY » EBRIRIZ (starburst amine) f74E%% )
ZRLETMEY MENEY (FESBUEKE - IRES) I
WIRATEY) - FRUEY - FHEBEATEYRERFTEY - B
WATEY) - INKTEYEHBLEY > RYKE - REWAEF®

@ HEREBELEELLEBNRBBEREZRGTLEY R2E
ERBERYREE  RESEREESALTHALENERE « 7
HEBEAER EMJESHERNLED  BILESFRE -
[0246] 54¢ REMERPLHBYEEMEFEEBHE (doping)
MZEEINELE  HEERTEREEYEESHETHEREN
HEWHZE T (electron-accepting) RIFMILEY - BT 8%
HRETYE  CHMMEHAER ZH # (Tetracyanoquinodimethane
TCNQ ) 8. 2356- 0 & M & & -14-F # B — ¥ &
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( Tetrafluoro-tetracyanoquinodimethane * F4ATCNQ ) H®HE =X
- B  ( electron acceptor ) ( fl M & B X K
T M.Pfeiffer,A.Beyer,T.FritzK.Leo - FE F % B R
( Appl.Phys.Lett. ) » 73 ( 22 ) » 3202-3204(1998) , K 3 A&k
" J.Blochwitz,M.Pheiffer,T.Fritz,K.Leo - JE F % B & #§
( Appl.Phys.Lett.) > 73 (6) 729-731 (1998) ) - (b & ¥FE
HEFHEEYE (BEREHYE) WETRHEEMERKAH
BiF EEYEWEEEREFOEBKESE (mobility) H
EAEEMEN - BEEREBRFENEEVESNUENETRE
BATEY (NN-ZEE-NN-ZO-FEFERE)-LI-BFE-4,4-20%
( N,N'-diphenyl-N,N'-di(3-methylphenyl)-1,1'-biphenyl-4,4'-diamin
e> TPD) &) HEBRRIEMTEY (4,4 4"-=Z(NN-ZFKE-FHE)=
FEH I (4,4',4"-tris(N,N-diphenyl-amino)triphenylamine » TDATA )
) N ENSBHRE (FFEFREF ZoPc F) (HAEN %5
2005-167175 B8N 4R )
[0247]) <HBREHBLTHFHIRNLE >
B 105 FEHEREMNT ESNEBMED LB 102 A
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THERBE > n SBIBEILHE 0~3 B E > MA > m 43 FIFILH
B O~4 BYREL -

[0287])
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R35 R35
O R31\Q
:ﬂ— Sgi :N (N )8 Egi
Q O Q R3§<—j}36
(E-4-1-1) (E-4-1-2)
R35 R35
O R31\Q O R31\Q
NB 234 Q Q B 234
vey vey
R R
(E-4-1-3) (E-4-1-4)
o
EXF OR~RY DB BIHBSEE  EREREENE—
B WMH > R°ER HFBIHBSE - FH  EFREREEHME
_.ﬂﬂ °
[0288] EiE (E-4) FiRAMNALEYT  KESTAER
(E-4-2) FrR"HILEY  EMES THER (E-4-2-1) FiER
REY -
o
(R, QR“ R“LQ(RH

B—X'—-8 (E-4-2)

RS R15®
(R™); }j} (R™),

AP RUVR RUAFIBIMBE - HiE - TRIAKEE -
MM RE - ITRIAMSAEBEINRENEL —@E > R~
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R'® 43 B 37 0 55 A AS U AR A SE s AT AR ER AR B35 2> X 7B AT A Y
FRETIRE 20 UTFBOMFEE » T A > n SRIBIIME 0~3 BIRH -

[0289])

R35 R35

R34 B Q O \%Ei (E-4-2-1)

A RI~R*SFBULHBFE RRNEREENE—ME
ME RPERHBIBIHMBE FE BERERFENE—ME -
[0200] Eifti@= (E-4) FIRAHAEYF > BER TREXN
(E-4-3) RSy #EMESTREX (E-4-3-1) HEX
(E-4-3-2) FiRT"ELED

w3/Xm%
Pl

V—x'—8( e (E4D)

R15
(R%),
£ RVE RPABIBIHEE - kE - TRINARKNFE
R EE  TRRNANEAEBERERENEL —M@E > R~
R4S BIBILH S AT RN EER T RIAATTHE X' B K
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RAVBRE 10 LITHMEE Y B RINA RS 14 ITHEE
ME > n BB 0~3 HBE -

[0291]

O R © R31\Q 32
ot Qg

R34 /Q
SO PO
R )
@ (E-4-3-1) (E-4-3-2)

EAF  RI~R* ABIBIIMBFE  BERNERNEENE—
fil-ME RPERCOIBIMEE  FE EFNERNEENE
@

[0292] FHHEWATEYB THBER (E-5) FERWLEY -

A Ar'~AP DRI BB R TR MRE 6~30 1y
HE - LES A B RNANBEENEHRWATEY -
[0293] TRE( 6~30 A EAEEOISFE - 1-285 - 2-25 .
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el TE-E B4R B-S-ER-EB2ERE3E

BHo4-B - 3E-9-BE - FE-1-EE - BE-2-E - 13 2-3EE - 3-3EE
4-JEHE - 9-FEE - I-EE C2-EE EE - BE--E - BH-2-
£ EE3E BE7-E BE-SE RS ME--E - BSEE
DB RE-1-EE o BEE-2-E - RE-4-E - TEA1-3 - B2 3
JR-4-3t - .S TH-6-%  FEE-1-E - ENE-2-E - HUE
S JE-1-EE - FE-2-E - JE-3-E - WEE--E - BRE2-E
RAE-5-5 - WAE-6-% -

[0294] EHBKMATAEWHBBEIS 1-FHE-2-(4-(10-FER-9-
) A )- TH-FE5F (]R8 ~ 2-(4-(10-(2-2-2) B -9- ) F H)-1-F &
SVH-ZE 5 [d]Bk M - 2-(3-(10- (28 -2-26) B -9- 2 ) K 5 )- 1- 3 & - 1H-F H
[A]BK O ~ 5-(10-(Z8-2-F) B -9-2)-1,2- T 5 - 1H-3E 7 [d] ok -
1-(4-(10-(2E -2- B ) B -9- 35 ) ¥ £ )-2-F H -1H-F 3 [d] k&
2-(4-(9,10- = (5 -2-2)E -2- B ) K H)-1-F £ - 1H-F H [d]BR
1-(4-(9,10- = (2 -2-5) B -2-5)F £)-2-F H - 1H-F H [d] Bk -
5-(9,10- = (-2-2) B -2-5)-1,2- ZF H - 1TH-FEF [d]BkH: -

[0205] EFHEBBREFEIABYT FUESETHERET
HEBREFEABUMERENYE - ZREHWERELS
—ERREY - BAEAREYE  H00 8 E 6 R R
£B BLLE HILB BEBUELY BEBHRLY -
BtEBHELY BILBUKLY HLEBHELY B
+EBURLY  BEBHNERESY  BISBUERESY
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B L& B RS S NF AR AR RNE D -
[0296] WEfEROBEMMETIIE | Na (SHEES 2.36 oV) - K
(THEBS 2.28 eV) - Rb (B 2.16 V) 5 Cs (HEMES
195 oV) ZMHE B > RNE Ca (HEHS 2.9 V)~ St (HEHS
2.0 eV~2.5eV) B Ba (BB 252 eV) SR+ 0B LS
HEMES 2.9 eV T % - BltmEt  FEMBEEYES K -
Rb 3 Cs MRS /E » LS Rb 3 Cs » HfES Cs - HEHS B
@ ERENHIE  HHUESEESNRENEYLRET EEE
BT VA O o AT A 8 EL T LR80T R R
ESal - BA  DEES 2.9 oV LTI RE W E I8 E S S
SR LIRS BHES  LEBSHE Cs (9AE - Fl Cs &
Na - Cs 82 K + Cs 5 Rb 2 Cs 5 Na 2 K 894 « FH1 278 Cs -
TEYEBEREET  BFRANEVAEFERERETEA
BrIbR S TS EL TN B E RS RE S -
@ [(0297] <EREEBHTHTHEE>
B 108 RIESHBTEAG 107 REFHEE 106 {30
B 105 3 AE T HIThAE -
[0298)  JYRhaH 108 AR B 5 W M 7 5 M v A 5
BeEwE o A RIRE - AR RBE 102 8RR
Mo BERG W B S
BB B BRESLBUNELBNES (280
& BHEs ALEESEEL%S) 5. STREETE
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AR TR T A AR - - 8 - 85 EWAE
EREENERSBNSS - AT ZEEYERSBEEAS
ERTRARETFEE - BTRELFE - SN MNEHRE T
BRmENE  BRETEABEEENEENHE - LBk
75 A 8 AR - A BB R AR R - A
i FRE RS EE -
[0209] %77 BTREEE  THBRELUTWEEDRE
Blodh -4 - -9 % 8 SRASLEREAZESBN
84 UR-EMT  EAMRALHEERY  RIEE &
70 EABHTFRAYS - HETENIESERESEE
o ET RS B BT Cionplating) RBGZTIUEE
W - B R BIR A -
[0300] < 4 J b AT {3 P B 56 A5 1 >
MEMEREAR BREHE - BLE - ETURERE
FHABEFANMETERYREE  HAUSBRESEST
BRI TYERTER  RAZE - RS REZH -
B (N-Z, KSR ) - R P A TR TR P M T B - TR -
R RERRT T SRS - SRS RS - REM -
ZEBEE ZMZGEEE ARE-T B-EZE
( Acrylonitrile-Butadiene-Styrene » ABS ) #ffg - %ﬂg‘f%ﬁﬁﬁﬁﬁaﬁj
Bo S A B T A A IS - SOBRARS - — PRI - m s - B
Be - SREMRES - THRAREME  BHREE BEME B
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MR SRS -
[0301] < ERESTATHIBERE>
BRERBESBETHNEBUEHUTARKERK - FIH
AR BHMAZKE  EFREAE - BE  HTFEEE - BOR
%o RBEBRTEE BMESAEREBRE BN &R
R MmN E B REEL SRR E > TREMETEE
MEERE @ BER 2 nm~5000 nm WEE - KERETFHA
@ FREABEMERESRME - A P R v SR AT W R AL B
BER  HEAEGRERMHENEE BEYVEZLEBEEREGSR
BEMARE - REFEABREREERA (boat) MEBES 50C
~400C ~ EZER 10° Pa~ 107 Pa~ ZEHES 0.01 nm/s~ 50
nm/s + R\ EFH-150C ~+300C ~ EE R 2 nm~ 5 um B & B A
B
[0302] MM FREFEREBSBLTHENAEN—F > Ha
@ =UEB/ERIAEBRERE LSBT EBEMERE
BIETHEBE/ETEAB/BENERES T THENEESE
MNEARRBA « PR3 E A9 E AR b 75 2 88 v B R ik I AR AR B
MEFHGER  REGELERERIABREREEHENE
B o N E LA B ) B BR E b R 2k 2R 8 T ok B A R 3
& NEBFABLEPREFERRE BFEARE  EMEHRHE
EEAPRECRBHAYENERERMBEREE  BELTEESEE
ARESRLETH - BE  LAERESBLTHENEES - IR
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TRSEIEFEATRTHFRE BEFEAR BETEHE -

BhE - BERERE BEREIAE  BE -
[0303] MEMUEMESHERESF L THEMERERD
B REFHESHEYE  BRER-BEREMERIA @ 5
fEin2 V~40 VEAWERE - Al HERRFEZANBEE (B
HeBRME) TREUEHFL - B ZEARESBECTHERE
Ak B U ( pulsed current) B FHEBHRAVIE LR IREE - BHE
I R A REERE
[0304] <EREHHECITHRIERB >
F4 0 ABHIRUTERARREHERESRH L THNERKE
HEMERBESHATHENRHAKRES -
EERESR A THNERKRENRAREEESARE
BEENESESIATHRANNEHEEERENANNGTE
REE > JHEHEFEMNERED - IRKES - KINEEFLNAE
B EREER -
[0305] REREEEFWMAIIIER @ FETRETSFHNE RS
BUEYEBERESEN (Electroluminescence * EL) #rnaFEME
EREE (2R AAENRERSE 10-335066 5t # - HAHE
Fl45BE 2003-321546 503 - HAEF|REE 2004-281086 7/ #y
&) B4h BN AR B9 B R 7 S A0 FT 51 2R 4R FeE B /B & B ( segment )
ARE - BE EEEFEEBRETRAIRE—ERFHEEF -
[0306] FReBfEfE > BREBAUETETRHNERUE T RKER

49036pif 154



201412760
% (mosaic) ME MMM BMKE  UERWELSKRERLE
HE G - EROWRIR TR R RRE - HIA0R E A B
(personal computer) ~ B i % ( monitor ) - 2 78 49 B & & 57 = 85 7=
B EHEER 8B 300 um L THWNARNES 54 RAE
ST TE MR B9 K B BB SR R 1B T » 48 A — 38 B3 2 K ( mm )& ( order )
K% o NEAET (monochrome display) BRI T - H = HE)
MRBEGHERNT > RPAERWERT > H#IIL6 - &a -

@ ECHBERICETET - REWHHE  RUFSE=ZAY (delta
type) BLEEHE (stripe type) - i B » SR MBI BEE) /] S48 5
BH HEREIBRNEENE—E - £FEH (line sequential
driving) HHBEENEL  ERNSRIDEBENELE 5
HIrHXEEER > WHBEHSRALEREARKRE S EA -
[0307] BEAR (B) WERT  UERBEEEAN SR RY
REE  BEEEOERBE - GIATTFIE ¢ B 8 5k ot

@ YUHBEEER THARGRENASUHEREERREENE
RERE - |
[0308] MRBASEEGIAIRISIE S NRPERPLESE  WwaET
KENELE (HI2 W EREFRE 2003-257621 $8A % - H
REF BT 2003-277741 5B/ HARKEF|%5E8 2004-119211 58/
BE) EAEIERBTRGIERAOEREEORB M
Ao SARBEEREE % SHAEE KEEK - BEXEE
RS REESHAERES HhEALRSRENEAE
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MARMWENR  SEEIHEHANE LHES BB RY NI
M LB B T BV R AR R B89 T B T e T
HEBERSEH -

[ HE 1]
[0309] LA - FEp B MG I8 A S0 LA B8R ET - B A 39
FREREEEGH - B L THEEAEH AN SBEEE
& RIS R BIINLLEREE -
[0310] &mBl (1):

4b-F - 120-Fi A B B~ (2.0 BRI &

Pd(dba),
PtBU3
NaO'Bu

[0311] ‘&% R 2-BEERBE (16.9g-0.10mol) - E(ZEFEHE
PEE (0.575g~ 1.0 mmol )~ E=T & E (144 g~ 0.15mol)
REBZHE (100mL) F - RERBEE TR 0C THM 2-REFE (23.1
g~ 0.10mol ) REETER 7/ K% EITHMEER L (Florisil)
BE BB ERBEBETEEER  HAENSEaNHRYEER
C LTS R (trituration) > FEIL B EH RPN EGLEH@E
-2-F)fE (32.1 g ERE 98%) -
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[0312] 'H NMR (8ppm & CDCl; & (in CDCl3) ); 5.79 (s, 1H),

6.92 (t, J = 7.2 Hz, 2H), 7.17-7.27 (m, 14H), 7.40 (d, 2H, J = 8.1 Hz)
’C NMR (8ppm in CDCls) 117.0, 120.8, 127.2, 128.1, 128.7,

129.0, 130.6, 132.0, 138.9, 140.1.

[0313)

) BuLi
2) PCls
3) AICI5, 88 (551

[0314] AW > MREEM@EE-2-2) (3.21 g~ 10.0 mmol) & THF
(50 mL)f RERBETR-T8CTHRMT EENCHBEK(6.13
mL~1.63 M~ 10.0 mmol ) {7 # - 1 /N IRIN= & kB (1.37
g~ 10.0 mmol) > ## 1 /NEFR - FHRE OC A E—FEE 1 /BE -
@ FEBENBETEBER > BFiN1L2-ZH%F (80mL) % > HRiN=
#1k$8 (4.00 g~ 30.0 mmol) K& (0.481 g~ 15.0 mmol)» f# 120°C
TP 18 NEF - B0 LA-TRBEERR[2.2.2]5F k (3.36 g 30.0
mmol) ETEEE - BBBNRETREELR  MEESRREE

#rf& (High Performance Liquid Chromatography » HPLC) K &[B

BZEEITHE (Gel Permeation Chromatography » GPC) % FrE#
EVETHBE  FBLEUAGHENERESESR (551) FETBWE
&Y (0725 g EXE 19%) -
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[0315] HRMS(ED) m/z; & E ( caled.) 381.0741[M]+; FHE
( found ) 381.0746.

'H NMR (6ppm A CD,Cl, F1j2-40°CF (in CD,Cl, at -40°C ) );

6.65 (d, 1H, J = 8.4 Hz), 7.01 (t, 1H, J = 7.2 Hz), 7.09 (t, 1H, ] = 7.8
Hz), 7.19 (dd, 1H, J = 7.8, 13.8 Hz), 7.31 (td, 1H, J = 3.0, 7.8 Hz),
7.54 (t, 1H, J = 7.8 Hz), 7.62 (d, 1H, ] = 7.2 Hz), 7.65-7.69 (m, 2H),
7.75 (td, 1H, J = 3.0, 7.8 Hz), 7.84-7.91 (m, 3H), 8.05 (d, 2H, J = 7.2
Hz), 8.09 (t, 1H, J = 7.2 Hz), 8.58 (dd, 1H, J = 7.8, 15.6 Hz)

13C NMR (8ppm in CD,Cl; at -40°C); 118.1, 120.8, 121.2, 122.3,
124.4, 126.5, 128.1, 128.5, 128.6, 128.7, 128.9, 129.3, 130.2 (2C),
131.6, 132.1, 132.8, 132.9, 134.4, 134.5, 135.2, 135.3, 136.2, 141.5
[0316] &REHI (2):

Ab-F - 12b-FE - 12b-B 3 —H 3 (g, 0B & R

1) BuLi
2) PhSiCl,
3) AICl,,
O QO 4Lk O
N |
H H Sli

! >
OAe¢ Sae¢
[0317] FA8E (B 3-2-5)% (0.321 g~ 1.00 mmol) K THE kM (5

mL) > RERBERETR-BCTHRMTEEN S RE® (0.62

mL -~ 1.60 M~ 1.00 mmol) #/Ti#8# - ¥ 1 /NEFE > R-718C T

(601)

AIEE=ZEWHE (0.212 g~ 1.00 mmol ) AR T I 12 /N -
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RAEBINRBE TERBER > B0 1L2-Z8F% > FIn=&148
(0.533 g+ 4.00 mmol) & 2,2,6,6-T8 B EIEKE (0.233 g~ 1.50
mmol ) J? 150°C T#E#R 18 /N « ¥Ri0 1L4-“ R IR[2.2.2]F 47
(0.449 g~ 4.00 mmol) EITBIEE - MEBBNHBTEREER -
FIFA HPLC & GPC BB EWETH B  BHUBAAHRY
EAERI (601) FIRREMEY (0.064 g ERE 15%) -
SO ER (601) RN ALEYRCRTFETERS &
@ ESECHRER FhHXHRIBEBOINKEEEE -

[0318] HRMS(FAB) m/z; calcd. 423.1443[M]*; found 423.1426.
X B dh BB #5148 ( X-ray crystal structure )

AFR CapHpNSi TR {588, cm ™! 0.127
RE 42357 F(000) 888.00
BHE, K 100(2) S8R, mm? 0.05, 0.02, 0.01
R A 0.71069 260 i 20y, deg 3.78,51.0
8% 8% ol -10 h 11
g ird P 24/n (No. 14) -18 k 19
a A 9.2321(2) -17 117
b A 16.4740(4) & @) 3878
¢, A 14.2878(3) B3 (I>2.00()) 3371
. deg 90 2 289
B deg 96.1539(8) ERFIRGER 1.087
¥, deg 90 R, (I>2.00(D)) 0.0538
Bt A 2160.50(8) R, wR, (Fi¥H) 0.0632,0.1387
z 4 BAZENSTEAGS, ¢, A 0.560,-0.494
o] . g-cm‘3 1.302
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(0319 &RHI (3):

Ab-4H-12b-88-12b- K E ~ E H [g.p) BHE K

1) BuLi
2) PhGeCly

Sa<IcEs

[0320) REEHE-2-FE)I£(0.643 g~2.00 mmol ) & FHZ( 80 mL )

o RERBETR-I8CTHRMT EEMCHER(1.25mL 1.60
M~ 2.00 mmol) #FT#E# - | /NEFERFABEE OCUHE—FEBH 1 /)
Rtk > R-T8C THRMEE =& (0.512 g~ 2.00 mmol) » RER
TR 12/ - BEBIREETREER > A0 L2-2&FK%
WIN=8/648 (1.07 g~ 8.00 mmol) & 2,2,6,6-P9 BB EIRIE (0.466
g+3.00 mmol ): A 150°C T#&# 24 /K- 75N 1,4- — R FEEER([2.2.2]
g5 (1.12 g~ 10.0 mmol) ETEEE - BEFINBETABEE
k% > FIIF§ HPLC & GPC $FTEHMHEDET OB » L aay
KHOF N ESEEMLMEY (0389 g EXRE 42%) -

B4 FREELEYRCRFPETEERS  FHLEGEGQR
RiE S > BE XHREBEBO T REESE -

[0321] HRMS(MALDI) m/z; calcd. 470.0964[M+H]"; found
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470.0980.
X B4R dh e 5548 ( X-ray crystal structure)

AFR C3oHyNGe U BE, e 1.416
AE 468.09 F(000) 480.00
SEE, K 173 SRR, mm® 02,0.2,0.2
R A 0.71070 26 mig, 20 guxs deg 6.3,54.9
&% ERi&% i -1t h 11
pjisif:id P-1 (No. 2) -12 k 12
a, A 9.655(3) -15 1 15
b.A 10.225(2) R&t @i 4293
¢, A 12.886(3) B3t (I>2.00(1)) 3856
a. deg 67.894(11) £ 289
f. deg 71.624(11) BERFHERSEE 1.046
y, deg 72.722(13) Ry (I>2.00()) 0.0300

B A 1095.4(5) R, wRy (FiE%H) 0.0347, 0.0705
z 2 BAREEETEARS, ¢, A3 0.440,-0.290
b R 1419

®
[0322]  &RHI (4):

Ab-F - 120-FE5E — K3 (g0 B A R

50 - B 0.6

0.29g (0.3mol%)

TR 16922 F8:23310  PBu),(PiNMe,) 0.27g (0.6moi%) O O
28.5g, 168mmol 38.6g, 168mmol NaOtBu 24g (1.5eq)
ES 100mL

[0323] &L BHRARLU-BEE]-2-0 (28.5g)~ 2-38-1,1"-K#
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#* (38.6g) FE=T &1L (24.0 g)~ Pd(dba); (0.29 g) 4-(=-
EETHEHBE)-NN-ZHERE (027 g) RFEZE (100 ml) HYLE
HMRERBETR I0CTEB 1I/\E - BRERGANEZEEZERSLL
% WINKEBEFRETOWE - B > BEBEREBEBERE - A
FAEEELMBEERBITE(BRER: BE)ETHMHMA ERZ(1,1'-
Bh)-2-F)f (54.0g)-

[0324])
1) nBuLi(1.6M) 29.3mL, 1.0eq 4) AlCI; 25g, 4.0eq
?2) BC'3(1 OM)  46.9mL, 1.0eq TMP 13.8g,2.1eq
250mL ODB 300mL » : 1)
5) DABCO 21g, 4.0 N

3) PR T £ ) 9.4.5€q O @
ﬁ?ﬁ 321.41 a8 :329.20
15g, 46.9mmol

[0325) #7 » EMOAE Z([1L1-BE]-2-8)8 (150 ) RFE
(250 ml) WIS AIE-7SCRIE - WINE THEM 1.6 M T
wsE (293 ml) - FEMEERE  WEFABE OCSILE R OCTH
Bl NE - Bk BRABAE-TSCHIL - BMZEAMK 1.0 M
Bl (46.9ml) - &7 BEERABSERSIL%  HE
VB S IR - PSRRI & (300 ml) - 2,2,6,6-P0 EF
HIRIE (13.8 g) &R (25.0 g) 1 150°C FHEHE 18 /NG -
TR0 1,4- T RS IR[2.2.2)% 5% T DABCO ,(21.0 g) # T H#% % -

FINFRZE (500 m) R+ ETRGE BB L/ - BT
25 | 0 o ﬁW&i%ﬂMﬁ%%%@@ﬁ%ﬁﬁmm@f%
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%o BEEIRERBER  EMAABEEMESREBIEG (B
BV © /2B Z B/ = ZH=90/10/1 (A ELE)) EFH AL > F
FZBMZE/FREAEEETERLR BEX (1) FRRuks
) (8.2¢g)-
[0326] &Rl (5):
2,7- 23R -4b-F 5 - 12b-FH 3 — F H [g.p) WA &

o Q}‘B’ %if{cfsii O : O
ca< IS IN e g ¢

Br Br

5y FE:329.20 ST :486.99
18g, 55mmol

[0327] MESRBET 1 4b-F 8- 120-F5E — 2 5 [g.p]B( 18.0

g) (9 THF (180 ml) ¥y RN N-RA T ZEEZE i (NBS) (19.9
@ o) MEBTER |- REMERE  FIEHEHAGEE

i THF B ZEMERE > FINFEETHWE - 81 MAEES

WEEHR BT ERER: BE/ZBZE/= 2 1%=95/5/1( BEL))

TR BEEELEY (2478)-

[0328] & Rfl (6):

2,7-Z B -4b- 5 - 12b-F 2 — S [e.p BRI &
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S0

[0329)] R 2,7-:?%-4b—%¥ﬁ-12b-5§ﬂ¥§:ﬁ§#[g,p]% (0.243 g~
0.50 mmol) KB (5.0mL) & REREHE TN-18C THMT
HENDIEEW (0.63mL >~ 1.60M ~ 1.00 mmol) > iR 40C T#E#
24 /NEETR - WONBLER T (0.178 g~ 1.00 mmol) iR 1 /NEF &
BWEINIRE TRMER - FIHE GPC HFENHEEMETHBE > #
U AZEEH RO ESEELEY (0228 g EXRE 20%) -

[0330] HRMS(EI) m/z; calcd. 357.1689[M]"; found 357.1692.

"B NMR (8ppm in Cg¢Ds) 34.0.
[0331] &Rl (7))

14b' -4 5 - 14b-F 36 3 3 [pI R FE[1,2,3,4-defg] B & &

1) BuLi
2) BCl;
H 3) AICI5, Et'Pr,N

[0332) FAEEHEE-2-FH)%(0.643 g~2.00 mmol ) Z F (10 mL )

O RERBETR-I8CTHRMNT EEN S HBE®(1.23 mL- 1.60
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M~ 2.00 mmol) EITH® - | NRFERABE OCHLE—FBH 1 /)
B> IR-7T8C THRIM=F MBI BELE B (2.00 mL~ 1.00 M~ 2.00
mmol) > FRER T A 12 /N - BEBIRBB TRBER » Hm
1,2-Z &3 (20 mL) & - MIM=% 1488 (1.07 g~ 8.00 mmol) ~ Z
FE_ERWEM (0258 g~ 2.00 mmol) » A 180°C F#E# 12 /NEs -
AN 1,4-Z R AEEEER([2.2.2]F 4% (0.896 g~ 8.00 mmol) #FTEIE
% REBEIREE T &M ER - flH HPLC K GPC WS &
) MET B FHEUBEGH KRB EER (665) FrErigt
G% (0255 g ERE 39%) -
[0333] HRMS(EI) m/z; calcd. 327.1219[M]*; found 327.1215.
'H NMR (8ppm in CDCls); 7.66-7.72 (m, 4H), 7.84 (td, 2H, J =

1.4, 8.2 Hz), 8.21 (d, 2H, J = 7.8 Hz), 8.43 (d, 2H, ] = 7.8 Hz), 8.67

(d, 2H, J = 7.8 Hz), 9.18 (d, 2H, J = 7.8 Hz).
[0334] & RHI (8):

':%‘14b1'%¥§'14b'ﬁﬂ5¥ﬁ£#[P]ﬁ#[152,3a4'defg]%5/ﬂ

OO OO

[0335] JA 3,6-—&.-1,8-—FFnkme (0.971 g~ 2.50 mmol ) K H
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% (10 mL) > RERBETR-I8CTHRMT EENCRER
(1.56 mL ~ 1.60 M ~ 2.50 mmol) #T#E# - | /EERFAEE 0T
A s — & R 1N FR-T8°C TR = &AL TR BT S 1 (2.50
mL ~ 1.00 M ~ 2.50 mmol) - FAZ IR T## 12 /NEF o 95 B 72 kB
THBER BN 1,2-Z8&F(S0mL) % HiM=&/kE(1.33 g
10.0 mmol ) i 160°C T 14 /N -0 1,4- R FEEIR[2.2.2]
4% (1.12 g~ 10.0 mmol) ETBEE » KHBEBINBRETHEE
b > FIF HPLC K GPC TR EWETH B EFHLUERE
MANE AN EGSEELEY (0297 g ERF 30%) -
[0336] HRMS(EI) m/z; calcd. 395.0440[M]*; found 395.0426.
[0337) &bl (9):

4b- %5 - 12b-B 3 = E H [g.p)EH & K

saclNcac

[0338] F 4b-Si - 12b-F 0B — % 3t [e.p] 8 (0.114 g~ 0.30

mmol ) & =Z (0.039 g~ 0.33 mmol) > RERZER TR 0T
TEHMEER (3.0 mL) - A 120C THE# 18 /N - BEBEBEIRBET
AEER  ANMCRETER > FhUApabh RPN ERSHK
(501) FrRmAYLEY (0.073 g ERE 70%) -
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[0339] HRMS(EI) m/z; calcd. 349.1020[M]"; found 349.1013.

*'P NMR (8ppm in C¢Dg) 12.7.
[0340] & mepl (10):

Ab- G 3E-12b-F B - T (e p] BRI R

T&E\ﬁ’\\o (301)
o UU o

[0341]  #f 4b-55-12b-BE 5 — % 3% [,p) /B 0.070 g~ 0.20 mmol)
MZ&EBE (2.0 mL) &0 30%&E&MLEK (2.0 mL) REET
B 6 /N - BENMEWERBNAENBEEBETREER  FH
HPLC J GPC HFTRHMHEYET B > HHLUBFEABHRROE
AEEI (301) FrRAHMAEY (0.066g> ERE 90%) -

\ 7 \ 7/

® [0342] HRMS(ESI) m/z; caled. 366.1042[M+H]": found
366.1032.

*'P NMR (8ppm in C¢Ds) 6.6.
[0343] &mpl (11):

8b319b': %;&Fﬁ-l 1b>22b':ﬁﬁ'fﬁ%¥ﬁ 71< %?ZF [a,C,fg,_],l,op]ﬂ% E]
FH &K
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1) Buli

$ETHER
Sasae

[0344] Y N, N'-## (B3 -2-2)-2,6- “FREBE (0.977 g~ 2.00
mmol) K EHZ (20 mL) & > RERBHETR-78C THRMT E&E
T (2.45mL ~ 1.63 M~ 4.0 mmol) H#ETTH# - 1 NEFR >
WIN=8 B (0.549 g~ 4.0 mmol) > #E# 1 /MR > FHEE 0C

SR 1N BREBIRBRETEZEER 0 1L.2-2&
#(40mL) %> WIN=8& L35 (2.13 g~ 16.0 mmol )~ F (0.192 g -
6.0 mmol) RZEHE_"RKFEK (1.55 g~ 12.0 mmol) > ¥ 120C
P 18 /NI RN 1,4- R R (2.2.2]%52(1.79 g~ 16.0 mmol )
EITREY  BEBINEEBTAMER - I HPLC Xk GPC HFt
BHHEDETHE  BURUODEAHDROPAESEELSY
(0.122 g EEF 10%) -

[0345] HRMS(FAB) m/z; caled. 609.0778[M+H]"; found

609.0762.
[0346] &ReBI (12):

8b,19b- — & 5 -11b,22b- — il /N % 3 [a,c.fg,j,L,op] 0 F &Y
& K
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1) BuLi

SACACEENGASAS

(03471 7% NN'-EE(EEZ-2-%)-2,6- "B EBHE (0.977 g~ 2.00
mmol) K HZE (20 mL) f1 - RERBE THR-78C THM T £
IS KB (2.45 mL~ 1.63 M~ 4.0 mmol) TR - 1 /KR
o FHRE OCUAE—TEAE 1 /FE - R-T8C THRIN=EATAE
BevE T (4.00 mL ~ 1.00 M - 4.0 mmol) - ## 1 /INEf#k > FHBER
AL E— SRR 12 /N - BB REB TR ER > B 1,2-=
&% (40mL) % > BmIN=81$E (2.13 g~ 16.0 mmol ) & 2,2,6,6-
U BB IRmE (0.192 g~ 6.0 mmol) » FA 150°C FH#E#R 24 /NEF - B0
L4-“RMER[2.2.2)% 6t (1.79 g~ 16.0 mmol ) #ETREE » ¥
BHEIN BB T AR > FfIH HPLC . GPC $ BB EWES
SEE BB EAMROEAEER (251) fIERELEY
(0.122 g » EEE 40%) -
[0348] Anal. calcd for Cs3sH,,N,B,C, 85.76; H, 4.40; N, 5.56.
found C, 85.85; H, 4.24; N, 5.66.
'H NMR (8ppm in CS,/CD,Cl,=2/1, 600 MHz) 7.31-7.34 (m, 4H,
NCCCHCH), 7.55 (t, ] = 8.4 Hz, 1H, NCCHCHCHCN), 7.61 (td, J =

1.2, 7.2 Hz, 2H, BCCHCHCHCH), 7.78 (td, J = 1.2, 7.2 Hz, 2H,

BCCHCHCHCH), 7.91 (t, J = 7.2 Hz, 1H, BCCHCHCHCB), 8.05
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(d, 1 = 8.4 Hz, 2H, NCCHCHCHCN), 8.11-8.13 (m, 2H,
NCCHCHCHCH), 8.32-8.35 (m, 2H, NCCCH), 8.40 (d, J = 7.2 Hz,
2H, BCCCH), 8.71 (d, J = 7.2 Hz, 2H, BCCHCHCHCH), 8.96 (d, J =
7.2 Hz, 2H, BCCHCHCHCB)

3C NMR (8ppm in CS,/CD,Cl,=2/1, 151 MHz) 114.3 (2C),
119.2, 121.8 (2C), 123.1 (2C), 123.4 (2C), 125.7, 125.8 (2C), 126.2,
126.7 (2C), 127.1 (2C), 128.1 (2C), 130.5 (br, 2C, CBCCCBC),
131.4 (2C), 133.0 (br, 2C, CBCCCBC), 135.8 (2C), 137.5 (4C),
137.6 (2C), 138.9, 139.0 (2C)

1B NMR (8ppm in CS,/CD,Cl,=2/1, 193 MHz) 36.5.
[0349] & mkpl (13):

4b,17b- — % -9b,22b- — T % 1Y 2 FF [a,c,f,m]FE A [9,10-k] M
2% (tetraphene) &K

0

[0350]  #A N,N"-# (Bt -2-5)-2,2"- " E B =28 0.565 g~ 1.00
mmol) B FZH (10 mL) F - RERBHETR-78C THRINT &
FIT A (0.62 mL - 1.63 M~ 1.0 mmol) EfTR? « 1 /IR
FEE OCUE—FSHB | INFE > N-78C THRM=SMHEIE
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fevs (1.00 mL ~ 1.00 M ~ 1.0 mmol) > ##: 1 /NEFSR > ABEE
BIE—TRE 12/ - BEBRBEBRTEREER BN 1,2-Z
£ (20mL) % - MIN=& 18 (2.13 g~ 16.0 mmol) & 2,2,6,6-
PO ERZIRIE (0.192 g~ 6.0 mmol) » JA 150°C T 24 /NEF < B0
L4-Z R FEEIR[2.2.2]% 68 (1.79 g~ 16.0 mmol ) ETHIERE - #
EEIRN IR TR ER - FIFH HPLC B GPC ST BN HE LT
DEE FHEUBEEER RN XERR (256) frRmBLE

® (0.133 g EXRE 23%) -

[0351] HRMS(FAB) m/z; calcd. 580.2282[M]"; found 580.2296.

"B NMR (8ppm in CS,/C¢D¢=2/1, 126 MHz) 35.7.
[0352] &Pl (14):

11b-S 5 -3b-TREE FE 3 [ 11,1218 [6,5-b | EB ) &

1) Bui
2) BCl,

(03531 5 N-[(2-MERY H)FE]-N-(Bf % -2-F) % (0.655 g~ 2.00
mmol) RHE (10 mL) > RERKBERTR-18CTHRMT EHE

HERER (1.25mL ~ 1.60 M~ 2.00 mmol ) #ETFEBH - 1 /)NEE

FiEE OCHE—FEE 1 NFR - R-7T8C THRIM=RMA R
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fe¥sw (2.00 mL - 1.00 M ~ 2.00 mmol) » REE T ## 12 /J\B% .
B EE T ARM AR > 0 1,2-28%F (10ml) #& > BHI=
£4r42 (1.07 g~ 8.00 mmol) & 2,2,6,6-U4 BB EIRIE (0.621 g~ 4.00
mmol ) f 150°C T&#: 24 /NEE - ¥NH0 1,4-“ AMESIR([2.2.2]5F be
(0.897 g ~ 8.00 mmol) HETBIEE - BEBIMNEETRBERER
FIF HPLC K GPC #FAT8 MU EYET /8 > BHLUBEEHR
MENERSEELEY (0.054g EXR 8%)-
[0354] HRMS(EI) m/z; calcd. 335.0940[M]"; found 335.0926.

'H NMR (8ppm in C¢Ds, 392 MHz) 6.92-7.11 (m, 5H), 7.39 (td,

J=0.9,7.6 Hz, 1H), 7.50 (td, J = 1.8, 7.2 Hz, 1H), 7.91-8.00 (m, 4H),

8.11-8.16 (m, 2H), 8.63 (dd, ] = 0.9, 7.6 Hz, 1H).
[0355] &mcpl (15):

11483 - 3b-FH 5 5 [11,12]J& 316 [5,6-bIHE R B9 & &

1) BuLi
2) BCly

[0356] % N-[(3-MERMY H ) H]-N-(Bh & -2-F)fx (0.655 g~ 2.00
mmol) RHEE (10 mL) & » RERBEE TR-18C THMT E#

s EY (1.25mL ~ 1.60 M ~ 2.00 mmol ) ETHE# - 1 /NEFIR
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THEE OCHE—FBEH 1 R - R-7T8C THRIN=8/ATH B
ey (2.00 mL ~ 1.00 M ~ 2.00 mmol) » REE TIEHE 12 /NEF -
EEBIN R TR ER > B0 1,2-2&%F (10mL) & =
& 1ker (1.07 g~ 8.00 mmol) ¢ 2,2,6,6-VUEH EIRIE (0.621 g~ 4.00
mmol ) A 150°C THEH 24 /NFF - IR0 1L, 4-“FHER([2.2.2]F %
(0.897 g - 8.00 mmol ) T BIE% » BEBNRETHEEER
FIFH HPLC  GPC SR EYET 8 - FHUEEAK K
® MEAESZELESY (0020 g EXRE 3%) -
[0357] HRMS(EI) m/z; calcd. 335.0940[M]"; found 335.0943.
'H NMR (Sppm in C¢Ds, 392 MHz) 7.00-7.05 (m, 2H), 7.07-7.12
(m, 2H), 7.40-7.50 (m, 3H), 7.63 (d, J = 4.9 Hz, 1H), 7.94 (dd, J =

1.8, 8.1 Hz, 1H), 8.03 (dd, J = 1.3, 8.5 Hz, 1H), 8.08-8.15 (m, 3H),

8.95 (dd, J = 1.4, 7.6 Hz, 1H).
[0358] & mHl (16):

1-FF B -11b-58 8 -3b-FHJE 35 FE [ 11,12 JE 3 [5,6-c [ HE MY B9 & %

1) BuLi
2) BCI3

53298

(03591 H° N-[(3-(2-FA B )memy B E]-N-(B 5 -2-2 ) (0.683
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g~ 2.00mmol) REH (10mL) & RERKRRETR-78C F&HI
TEEHOEER (1.25 mL - 1.60 M~ 2.00 mmol ) #/T#E# - 1
N R FHEE 0CHE— S ik 1 Bk > R-78C THRIN=R/k
B8 B AL (2.00 mL - 1.00 M ~ 2.00 mmol) » FAZE R FHE# 12
INEE o GBI R TARMER > BN 1L,2-2&8% (10mL) % >
WIN=84k48 (1.07 g~ 8.00 mmol) & 2,2,6,6-74 B EIRLE (0.621
g+4.00 mmol )> jA 150°C T#&#: 18 /N ¥R 0 1,4-Z R HELIR(2.2.2]
4% (0.897 g~ 8.00 mmol) HEfTEIEE - BEBINBE T Z#EE
B - #|F HPLC & GPC BB EWET B - BB EY
KRN ESEELEY (0.035g ERE 5%) -
- HRMS(MALDI) m/z; calcd. 349.1091[M]*; found 349.1088.

''B NMR (8ppm in C¢Dg, 126 MHz) 32.5.
[0360)] &mepl (17):

3b-5 56 - 1 1b-BHEESEH 11,1218 [6,5-bHE Y 1 & BX

1) BuLi
2) BCl;

[0361) A N-([1,1'-BfZE]-2-F)-2-FKE MW -3-f& (0.655 g~ 2.00

mmol) REZE (10 mL) & - REREHE THR-78C THINT =&

49036pif 174



201412760
B BHETE (1.25mL -~ 1.60 M~ 2.00 mmol) SE/FHH « 1 NES/4
FHEE 0C I — 5B 1 /NF + 178 F IR I = &L A B
By (2.00mL ~ 1.00M ~ 2.00 mmol ) > NEBTEBR 12 /N -
B RN TR B R 1L2-Z 8% (10mL) % > HIN=
4058 (1.07 g~ 8.00 mmol) & 2,2,6,6-9 B ELOURE ( 0.621 g ~ 4.00
mmol) > 5 1507 T ¥ 24 /NES - ¥RAI1 1,4-= FUAE @R [2.2.2]% 5
(0.897 g+ 8.0 mmol) /T B » WIEBIRELE T EMER

@ 77 HPLC R GPC B @M MEmE T A 8 - bl 8% &%
R EE LS (0.030 g B 4%) -

[0362] HRMS(EI) m/z; calcd. 335.0940[M]"; found 335.0929.

"B NMR (8ppm in C¢Dg, 126 MHz) 34.5.
[0363) & Rpl (18):

12b- 50 5 -4b-H 5 — 28 5 LKL 0% 36 [1,2-F] W IE #9 & A%

1) Buli
. 2)BCls
0O Ok o

[0364] fA N-(2-(1H-MEB& -1-35) 2 £)-[1,1-BE 5 ]-2-8% ( 0.621
g~ 2.00 mmol) B HZE (10 mL) > REREE TR-78C F&EM

TEHENCKER (1.25 mL~ 1.60 M~ 2.00 mmol) #HTEBH - 1
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ISR FHRE 0C W — 5B 1 N > -78C THRIN=8k
BREEEfZ s YE (2.00 mL ~ 1.00 M ~ 2.00 mmol) » REBRTE# 12
INEF - I EEIR U TRMER - A L2-Z€%F (10 mL) & -
W= 81048 (1.07 g~ 8.00 mmol) K 2,2,6,6-VH B ELIRIE (0.466
g+3.00 mmol )> fA 150°C T8 24 /NEF- VR0 1,4- — R A B TR ([2.2.2]
FHE (1.12 g~ 10.0 mmol ) EFTEIRERE - BEBINEETZHE
f - Flf HPLC k GPC $iFiS W HEMET /8 » FFLLHE
KO RESEELEY (0023 g EXRF 4%) -

[0365] HRMS(EI) m/z; calcd. 318.1328[M]"; found 318.1324.

'H NMR (8ppm in C¢Ds, 392 MHz) 6.72-6.73 (m, 1H), 6.76-6.80
(m, 1H), 6.85-6.89 (m, 1H), 7.01-7.09 (m, 2H), 7.28 (dd, J = 1.3, 8.5
Hz, 1H), 7.35-7.39 (m, 1H), 7.46-7.51 (m, 2H), 7.55 (dd, J = 1.3, 3.6
Hz, 1H), 7.80 (dd, J = 1.3, 8.5 Hz, 1H), 7.86-7.89 (m, 1H), 8.09-8.13

(m, 2H), 8.71 (dd, J = 1.3, 7.6 Hz, 1H).
[0366] & Bl (19):

4b- 5% - 12b- T8 34 55 7 [£13F 36 [9,10-h]E R & K

1) BuLi
2) BCl;

T ohe
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[0367]  BY N-([1,1'-B%]-2-5)-3-FKE Mg -2-% (0.645 g~ 2.00
mmol) REHZFE (10 mL) & - RERBEETR-7T8C THRIMT &
IS SE ¥ (1.25mL ~ 1.60 M ~ 2.00 mmol) T o 1 /INEE7E
CFHRE CIHE—-TER 1 /)RR R-I8CTHRMZELMNE
JEESH (2.00 mL ~ 1.00 M ~ 2.00 mmol) » A8 T 12 /B o
REEBIR BB T ZAMER > B0 1,2-2&%F (10mL) %> mmM=
#1L$8 (1.07 g~ 8.00 mmol) & 2,2,6,6-P0 HF IR 1E (0.621 g~ 4.00
@ mwol) B ISOCTFHM 24 /NEF - ININ L4-Z EH S IR(2.2.2)F ¢
(0.897 g~ 8.0 mmol) EFTEIEHE - KHEBEINIKETRBER -
FIFM HPLC } GPC BB MM EET S8 » FEHLTEER (6)
iR EY -
[0368] &RkBI (20):
4b-F - 12b-FE 2 - 12b- 85 3 — K 3 [g,p) HHY & R

1) BulLi
2) PhSnCl;

" g9

[0369] FAEE(BEZR-2-F)i%(0.321 g~ 1.00 mmol ) & THF( 10 mL)
FORERBETR-T8CTHEMT EENCEEK(0.63 mL: 1.60
M~ 1.00 mmol) #EITHEH - 1 /NEFR > R-718C THRIMEE =4
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(0.302 g~ 1.00 mmol) #B# 1 /N » MBI TEE 12 /6 -

SREIN BT EMEER R L2-ZRER > BIN=HLEE
(0.533 g~ 4.00 mmol) K& 2,2,6,6-T4FREIRKE (0.232 g~ 1.50
mmol ) A 150°C T3 12 /B - N 1,4-Z R HER(2.2.2]F
(0.448 g~ 4.00 mmol ) HE/TiBIEH - HE B BB TR ER -
FIlF§ HPLC & GPC $F7 3t EY#E{T S Bt - UL B EEE L
&9 -

[0370] &R (21):

6c- 53 - 16b-T 3 = H [c,p1ZE 7 (1,2-g) BRI & &

1) BuLi

% OO OO OO

[0371] FAEEQ-FHEZE-1-F)IE (591 g~ 14.0 mmol) K HFH (70
mL) & RERBEETR-T8CTHRMT EENCHKEEBER (8.75
mL - 1.60 M~ 14.0 mmol) T - S SEERFAIEE 0C A E—
SER 2.5 /NRR - R-I8CTHRIM=R L ry e’ (14.0 mL -
1.00 M~ 14.0 mmol ) - RE R THE# 12 /N - BEBIRBUER T &
WER > B0 12- 2“8 ER - BmM=%F4% (149g- 112 mmol)
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K 2,2,6,6-P0 B EIREE (9.53 mL ~ 56.0 mmol ) fA 150°C T##: 12
/AINEF o BN 1L4-Z R FEEER(2.2.2]3F 5t (12.6 g~ 112 mmol) ST
EIRE > BEENRBEBTREER  BEHORBRHEAENEE
VT B FRULIREKROEAER/X (4) FIRTELED
(427g EEE 68%) -
[0372) HRMS(EI) m/z; calcd. 429.1694[M]"; found 429.1698.
'H NMR (8ppm in CDCls); 6.65-6.69 (m, 2H), 7.11 (t, 2H, J =
@ ’4H2) 7.16(d,2H,T=8.9Hz), 7.64-7.70 (m, 4H), 7.79 (d, 2H, I =
8.9 Hz), 7.86 (dd, 2H, J = 0.9, 7.6 Hz), 8.48 (d, 2H, J = 8.9 Hz), 8.60

(d, 2H, J = 8.1 Hz), 8.84 (d, 2H, ] = 7.1 Hz).
[0373] & @Bl (22):

6c-FJ-14b-HH5E = 2 H [c,8,p] BT & K

1) BuLi
2) BCl
3) AICl,
o U U FXX(O O
H H

| > E (2)

[0374]  # N-([1,1-BF3E]-2-5)-2- 2215 (0.559 g~ 1.51
mmol) RHE (7.5mL) B RERBETR-T8C TEHRMT &4
TS YEE (0.940 mL ~ 1.60 M » 1.50 mmol) /T # - 10 4342
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BTIEE 0CIE— SR 1.5 NBEE » 1A-78°C TR I = S0
=AW (1.50mL -~ 1.00 M~ 1.50 mmol ) » RZEIETEH 12 /)
B BMEBRREBETEEER A L2285 % BIN=8R14k
$2 (0.800 g~ 6.00 mmol) } 2,2,6,6-FHEHEIRIE (0.510 mL ~ 3.00
mmol) > FA 150°C FHB# 12 /NBF « ¥R 1,4-Z WAL TR(2.2.2]5 4%
(0.675 g~ 6.01 mmol) /T B - WEBINHETEMER -
FIF GPC WHBMMBEYET A8 - BIUFKEBROPES
X (2) FIRTHLEY (0.132g EES 23%) -

[0375] HRMS(EI) m/z; calcd. 379.1532[M]"; found 379.1521.

'H NMR (8ppm in CDCls); 7.04-7.06 (m, 2H), 7.10-7.15 (m,
1H), 7.18-7.22 (m, 1H), 7.37-7.41 (m, 1H), 7.58-7.62 (m, 2H),
7.63-7.67 (m, 1H), 7.77-7.89 (m, 4H), 8.30 (d, 1H, J = 7.6 Hz), 8.44
(d, 1H, J = 8.5 Hz), 8.46 (d, 1H, ] = 8.0 Hz), 8.51 (d, 1H, J = 8.0 Hz),

8.74-8.77 (m, 2H).
[0376] &SRBl (23):

4b-S - 14b-FH5E = F H [a,c, ) F B & K

1) BuLi

2) BCl; O

3) ACl,
0 QO LX)
H

E > i (5)

J U SN
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(03771 J& N-(2-(F-2-F)FHE)-[1,1-BF5]-2-F% (0.370 g~ 0.996
mmol) KB ZE (5.0mL) &> MERBETR-78C TFTHRIMT &4
I EE I (0.625 mL ~ 1.60 M ~ 1.00 mmol ) HET#B# - 15 5348
BINEE 0CUE—FTBI 1.5 IR > N-18C THIMN=84T
RYBRHEEH (1.00 mL ~ 1.00 M ~ 1.00 mmol ) » FAZEIE F#E# 12 /)
Ff o S BEIRNIRB TREBER - BN 12-28F% > K=&k
8 (1.07 g~ 8.00 mmol) K 2,2,6,6-PUFHEIKIE (0.680 mL ~ 4.00

® mmol)> FY 150°C THE# 12 /MR < ii0 1L 4-Z“ RHEEER[2.2.2]F K
(0.897 g ~ 8.00 mmol) EFTBIEE  BEBNBRBTREER
FIFM GPC H BRI HEET B - BIHLURAB RN B ES
X (5) AL EY (0.219g EEXE 55%) -
[0378] HRMS(EI) m/z; calcd. 379.1532[M]*; found 379.1538.

'H NMR (8ppm in CDCl3); 7.26-7.38 (m, 4H), 7.49-7.53 (m,

1H), 7.54-7.60 (m, 1H), 7.61-7.65 (m, 1H), 7.75-7.79 (m, 1H),
@ 797807 (m, 4H), 832 (dd, 1H, J = 1.6, 7.8 Hz), 8.38-8.43 (m, 2H),
8.73 (s, 1H), 8.78 (dd, 1H, J = 1.4, 7.6 Hz), 9.10 (s, 1H).
(03791 &EpI (24):

2,11-Z {8 -6c-G HE-16b-FH 5~ [c,p]Z=H[1,2-g BB & &
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S
Ay AEE

[0380)] F° 6c-4%k-16b-F % = 3 [c,p]Z H[1,2-g] /8 (0.0427
g~ 0.996 mmol) RZ&EF L (1.0mL) & » REJ THI N-RK
T ZEETEfE (0.0444 g~ 0.249 mmol) WG #E#E 6 /NEF o % & B R B
BTHBER  FIH GPCHETSHIEEYETHB » FIHUREA
MR R EESEELESY (00222 g EXR 38%) -

[0381] HRMS(EI) m/z; calcd. 586.9887[M]"; found 586.9885.

'H NMR (8ppm in CDCl3); 6.79 (dt, 2H, J = 1.4, 7.7 Hz),

7.19-7.24 (m, 4H), 7.70 (t, 2H, J = 6.7 Hz), 7.90 (dt, 2H, J = 1.3, 7.4
Hz), 8.12 (d, 2H, J = 8.5 Hz), 8.55 (d, 2H, J = 8.1 Hz), 8.80 (s, 2H),

8.84 (d, 2H, J = 6.7 Hz).
[0382] &mhl (25):

8b,11b,14b- = 4% 5t -22b,25b,28b- = i X /U X I

[a,c,fg,jk,n,p,st,wx ] /< 7K By & BX
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Speneas

1) BuLi
2)BCly

SACACAS

[0383] 54 N°-([1,1'- Bt 3 1-2- 2 )-NO-(6-([1,1'- Bf ¥ 1-2- & B

Z)-[1L1-Bt 2R 1-2-2)-[1,1- B % 1-2,6- —f% (1.31 g~ 2.00 mmol) K
R (20 mL) 7> RERKBEETR-8CTHRMT EENCKRE
¥ (3.68mL -~ 1.63 M~ 6.00 mmol) /T - 1 /\E51% » FHEE
0CHE—FEH 1 /INFE > R-I8C THEM=E/AHNERER
(6.00 mL ~ 1.00 M~ 6.00 mmol ) » A B T 12 /NE - $vATH
[ ) R T ZABERR > B0 1,2- 28X (40mL) % HIN=&81k38
(4.01 g~ 30.0 mmol )~ 2,2,6,6-P8 FRELIRE (1.74 g~ 11.3 mmol ) »
PR ISOC T H#H 12 /M- 3Rh0 1,4- ZHHEIR(2.2.2]3F (336 g~
30.0 mmol) ETTEIER » BEBNKBTEHER » FIH HPLC
K GPCHATRHNMEYET B > EULTESEZEELEY -
[0384] & mhl (26):
9b,22b- = 4 % -4b,17b- = B 5 Y 3¢ 3£ [a,c,f,m] 3E 3 [9,10-k] 7Y

BN Ok=y=4
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:
FETE

[0385) H° N2, N°'-Z([1,1"-BfZE]-2-2)-[1,1:4",1"-Bf = 3]-2",5'"-
ZH (113 g~ 2.00 mmol) KHF (20mL) F » REREKERE TR
I8C THRMTEEHN B (2.45 mL~ 1.63 M ~ 4.00 mmol)
WEITEE 1 /NRR FABEEOCHUE—FTBE 1 /PR R-78C
THRMN=E8MAMAELAEBE (400 mL -~ 1.00 M ~ 4.00 mmol ) > A
FETER 12/ - BEBRBREBETRBER > 70 L2-Z&8F
(40 mL) 7% > ImWIN=&1k4$2 (2.67 g~ 20.0 mmol) * 2,2,6,6-V4 EH
EIRIE (1.16 g~ 7.50 mmol ) » A 150°C T## 12 /NEF - &R0 1,4-
TRMER(2.2.2]%F 5t (2.24 g 20.0 mmol) ETTIEEE > KB
RBEBTREER - #]F HPLC Kk GPC HRERIMHEEDETTH
B FETESR (257) FRERRMLEY -

[0386] &RBI (27):

2,7- = FH-4b- 5 - 12b-F 3 = 5 (2,0 HED & B
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0449, 2.5¢q
12193

OO0 Oen COLC
! > !
Pd-132 20mg (2mol%)
(O I e s 0
Br Br ®B% 15mL
T8 486,99 Q O

0.7g, 1.4mmoal (66)
TFE 481.39

[0387] MR AKE 2,7- & -4b- 57 5 -12b- T 5 = 5 3% [g,p] B
(0.70 )~ FIERAEE (0.44 )« BEEE (1.5g) - Pd-132 ({985
@ =i (onnson Matthey)) (0.02 &) BFE (15 mL) MBMR A
REE TR 70C FBE LI - SR ERSASZEE LS &
TR BT - BT - B WE T M AR %  FI
i B AT (B BE/SZH-09/1 (BRE))
T - BB ERBERE RS KRR 22N
WEBET RS EMEAE/ FEE AR ETEES » B
BB (66) FRERILEY (0.5 )
[0388) #FEH&W:IL#IE ( Nuclear Magnetic Resonance * NMR ) ]
S HEER T 715 59 1L 2 VDB 5 -
'H-NMR (CDCl;) : § = 8.73 (d, 2H), 8.60 (m, 2H), 8.51 (d, 2H),

8.23 (d, 2H), 7.82 (t, 2H), 7.75 (d, 4H), 7.64 (m, 4H), 7.51 (t, 4H),
7.40 (t, 2H).
[0389] & fl (28):

N?N?,N7,N7- 0 % £ -4b- 53 - 1 2b-F 3 — 3 3 [g,p] H-2,7- = %
& R
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0.61g, 2.5eq
ﬁ%ﬁ 169.22

q\ Pd(dba), 16mg (2mol%)
P(tBu)(PhNMe,) 23mg (6mol%) @\ /@
Br NaOtBu 0.359 (2.5eq)

55} :486.99 1SmL
0.79, 1.4mmo!

{198)
Fiz:663.61

[0390] B HL A 2,7-Z R -4b-% % -120-T 5 = % 5 [g.p] B
(0.70 g)~ Z3ERF (0.61¢g)  BH=T & LIH (0.35g) - Pd(dba),
(0.02 g)~ 4-(Z-F=TEBE)-NN-ZFHEFER (002 g) KH
% (15ml) WEENAREE TR 70C THEE 1/ - | KER
BAHIEEEBIEE  FIKRFEETHW - BT - 5 5B HE
HEERE  FRABEHEELBERBNE (BHEK - P F/BEK/
= Z8E=10/10/1 ( BELL)) ETFML - BEBBREBEREERE -
FIR B S B E BT EE > BER (198) IRRHLEY
(0.22¢g)-
[0391] %@ NMR EIEHRTFRENLE WIS -

'"H-NMR (CDCl,) : & = 8.67 (d, 2H), 8.12 (m, 4H), 8.03 (d, 2H),
7.67 (t, 2H), 7.57 (t, 2H), 7.26 (m, 8H), 7.16 (m, 8H), 7.13 (dd, 2H),

7.02 (t, 4H).
[0392] & EHl (29):

2,7- = e MR B -4b- SR B - 12b-F 5 = 3 (2,0 ) B & K
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1.7g, 2.5eq
SFE:167.21

B H 3 B
O N O Pd(dba),  47mg (2mol%) N
P(tBu)s (1M)  0.25mL (6moi%) 0 O
Br gr NaOtBu 1.0g (2.5eq) % N
L

43 F5:486.99 =HREF 20m
(197) O

2.0g, 4.1mmol
43 F & :659.58

[0393] AR 2,7- 18 -4b- 5 5 -12b- T 5% = % 3 [g,p] I
(2.00g) Rk (1.70g) E=T & 1$H (1.00 g) - Pd(dba), (0.05
@ ) - TEms I MEEER (025m) B 124ZREE
(20 ml) BIBEMMMARBE TR 150C FTE2 1 /I - 1K FEH
MM EEWS I - HERHEE IR AR LA E B o R R
FEEE -k FESESTHE VR - T - AR C BN EED
RIS AR R - I HRRER (FE/IZBZE/I=Z
B=95/5/1(FELENFEEEERPAL - BABREREERE
FAZBZEE e EBETER B8R (197) FRRHL
&% (150¢g) -
[0394] #EE1 NMR MIEHER T 20L& WH i -
'H-NMR (CDCl;) : & = 8.80 (d, 2H), 8.60 (m, 2H), 8.48 (d, 2H),

8.37 (d, 2H), 8.20 (d, 4H), 7.81 (t, 2H), 7.70 (t, 2H), 7.65 (dd, 2H),

7.40-7.60 (m, 8H), 7.33 (t, 4H).
[0395] &l (30):

2,7,11,14- 025 22 -4b- 50 5 - 1 2b- Bl 2 — K 3 [e,p) B &
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Y
Z
I

OADAD o,
P(tBu’ ,(PhNMe,)
NaOtBu

i e
\
[0396] 4% BHAH 2-R-1,1"4,1"-B =K (350 g) 5=
T &1k (10.9 g)~ Pd(dba), (0.65 g)~ 4-(Z-FB =T EBEE)-N,N-
“HERKE (0.60 g) ZHE (100 ml) KEREK (1.3 g) BYE
MR ARBETR OCTEA 2/E - BRERWAZERR L
% BIMAKRZBIEETOWR BT BEBBEBRBERRE
FIAEESMEELEENE (REA®R: BF) ETMA - BEH
IR R o VRIBRLE o FE UL OE LLIRAT L o B R A B TS
MR EITIE YL > AT (11041 B =3F)-2-8)i% (22.2¢)

[0397]
Ol
e Y
NH > N-B
cl. .Cl
000 X,
(84)

[0398] #&i - BHAKE Z([1,1:41"- B =FK]-2-F)f% (22.2g)
R EZE (250 ml) BB AN E-70CH Lk > WINIE T £ #R17 2.6 M
ChEE® (18.0 ml) - MR HWHEBEE 0CR L > 5 0TC
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THRESOE - -HEHE BRGAZE-10CELE  BM=84M8 1.0
M BRIEVEIR (46.9ml) - BT > B RERABEERS LR A
RERBBAEER - REBRRINML-Z&F (300 ml) - 2,2,6,6-
PIEHEIRIE (13.9g) =& k88 (25.0g) FA 160°C T#E# 12 /)
- REFEB AT E /B BINFE (500 ml) BWE T #ST
BER FEA 1 /E - BT EFHEAMRIEWELORLER
SRy BCGR RGN B ERE > BB REER - E
FIREESAEERENE (REAK  FX/Z2B2B/ = 2K
=90/10/1 (FEIL)) ETMAR  NIBIZE/RKESHETH
ik e (84) MERARMLEY (16.2g)-
[0399] FEfH NMR HIERER T AT B HI{L & FEHE -

'H-NMR (CDCl;) : & = 9.00 (m, 2H), 8.50 (d, 2H), 8.41 (d, 2H),

8.15 (d, 2H), 8.04 (d, 2H), 7.77 (d, 4H), 7.50 (t, 4H), 7.40 (m, 6H).
[0400] &Rl (31):

2,7- T R-11,14- T B -4b- 5 8 - 12b- R 2 — F M (g p] B S

29 & §G
Q0 v o0
A<l s el
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[0401)] HE&L > RIRBREET > K 2,7,11,14- UK -4b-F 5 -12b-
% — % 4 [g.p]) 8 (4.8 g) B9 THF (50 ml) YA¥WE - % I N-i= £
ToEEERE (NBS) (3.7g) MEBTEE 1/ - KIERSRE
7R 1 B B B 7K VAV » P el O S VR R AR S T AT A BT YR < BT
FIAE SRS BT SRR B R/ ZH=991( FEIL))
S TS B B B AT AL 8 2,7- TR -11,14- T 2 -4b-F - 120-
M — % (g plE (52¢g)-

[0402])

00 ew  OC
Pd-132 ] O B O
she

NaOtBu
K3PO,

B BE O O

(86)

Q-0
asy

Br

[0403) #ETm > BHRARF 2,7-Z&-11,14- _F F -4b-F ¥ -12b-1f
(g p)E (2.0g) FEMB (1.0g) BREH (13g) 5
=T&488(0.6 g) Pd-132( 9% % & 75 ( Johnson Matthey ) )( 0.04
g) REE (40mL) HWEBHENARBEE TR 100C FHEE 1 /I8 -
R IERA AT EBB L% RIKRZ B ZEETHE - 81
GBI EREERS > AIEAEEELESEENE (BRWK
FE/S Z =99/ (BEL)) #THL - BEBIREREERE -
TRINBE R TR BILESR (86) FiRTHaw (1.8g)-

49036pif 190



201412760
[0404] %y NMR HIERHER T TS 0L & WHIERE -

'H-NMR (CDCl) : & = 9.03 (s, 2H), 8.64 (s, 2H), 8.59 (d, 2H),
8.26 (d, 2H), 8.06 (d, 2H), 7.79 (m, 8H), 7.67 (d, 2H), 7.52 (m, 8H),
7.40 (m, 4H).

[0405] & Bl (32):

10,15- ~ F £ -4b-F 58 - 12b-F 3 — 5 7 [g.p] BRI & B

¢ 0
NH, B NH;
HO

QB' Pd(PPhs), B3 : O Q

4 BE
K>,CO3 THF
H,O

[0406] &5t > BHRAR 2-REHE (25.0g) [1,1'-BF]-3-ZE M
M (28.8 g)~ fixBE#F (50.2 g)~ Pd(PPh3), (5.0 g)~ % (200 ml) -
THF (70 ml) Kok (30 ml) BYBEHAREIFRIBE T## 8 /NEF - 3§
REBHHNEZRBIER > BIKETHR  BEBIRBEEE
- FIAWBEER (BEW : BF) ¥RENHRYE ETH
o BEBRBABER > RTSRHARYE T RN EEET
L BRE(L131"-B =%]-2-f% (33.0g)-

[0407]
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()
Br :Z:B Q Br Q

| - OO
@ Pd(PPhy), %

Na,CO IPA
2L0; HaO

[0408] #if - BWRAE 1-9R-2-BL3 (35.0 g)~ [1,1-BEE]-3-
EWEg (24.5¢) - BRERSH (32.8 g)~ Pd(PPhy), (4.3 ) HZ (200
ml) - ZFRE (50 ml) KoK (20 ml) BEEMANEIFEE TR 8
INEF - BRERWAEZRB LR > BIZKET O o KB
BEMBER - RAWBEES (BEK: ¥F) HAS0NHARY
BHETHA - REBI R R AR - 75 R 2K 68 B A 1S RO AR

VEETE—SHMA  ERF 2-R-1L131-B =K (344¢g)-

[0409])

L0 S O e

Q O Pd(dba), :
A-taPhos

NaOtBu
ZHE

Y

[0410) M - BHRAFEIN13,1"-B=K]-2-f&F (20.0g) 2%
LIS (252 ) =T &bk (11.8 g) - Pd(dba),( 0.11
g) 4-(Z-FB=TEBE)NN-ZFEXEZ " A-taPhos ; (0.11 g)

49036pif 192



201412760
BZBFE (150 m) BN ARBRE TR 110C THEIE 2 /16 -
BRERSAE BRI RTS8 %
Kb - FIAWBERETE (RBIR  FH/Bkt=2/8 (FELL))
BT B R Y B AT AL - S (11,1031 B =R )-2- )

(32.6g)-
[0411)]
Q) D ey O 0
) H aalii g o N
N r__Br \
oo T Lk "0

(210)

(0412) BT 200 b S0 8 B 48 B = (1,123, 1" = 3 ]-2- ) B
(22.28) REMFE (250 ml) MBS ANE-70C B1E » WINET %
9 2.6 MBI (180 ml) - WIEHE  WAFHEE 0TS
@ osoCT®ES S B BRSAE-0CEIE - HIE
SHRAHE (117 g) VR BES T AT 09 - T - 16 IR IE V7
BEZBRBIE%  TEEEBREZEEER - BRI 4
& (300ml) -~ 2,2,6,6-HHEIRIE (13.9g) - =& fLEE (25.0g)
B 160°C T B 12 /1NK5 - 4 I FE Vo A0 5 22 Y8 55 1 » Y 0 B 25 500
ml) RWELETEERE  BEQ 1N - 8 BhEHE%
5 W + B LR S IR B B AR B Y B R R 4 - IS S B
BREER - AT S EEAETRBTE (RN : BE/E
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f2/= ZBE=50/50/1 (FRIL)) EITHLE  NZBMIE/ZBES

BEDEE  EER (210) FRERNLEY (17.0g) -
[0413] #/H NMR HIEHRE T BN LEMHERE -

'H-NMR (CDCl) : & = 8.80 (d, 2H), 8.64 (m, 2H), 8.47 (d, 2H),
8.16 (d, 2H), 7.87 (d, 2H), 7.82 (d, 4H), 7.55 (t, 4H), 7.34-7.50 (m,

6H).
[0414] & EHI (33):

2,7,10,15-00 3 5 -4b- 52 - 12b-F 5 — %7 (g,p] B & K

0
) Qe O 0
O : O
B - B
N N
g o™ SRS
Br Br

[0415] &4 RAKEET @ 1R 10,15-ZTFE-4b-F5E-12b-5

# — % 5% [g,p) /B (4.8 ) B THF (40 ml) ¥EWE TR N-RAR T =
BETifz (NBS) (3.7 g) REBETEE 1 /1K - REZRE  F
0 Z5 B B SR K S YR 0 BE R RE VR SRR AT AR LR TR o T
RS E BTGB B E/ZZE=991(F&L))
RS E BT AL - BABIREREER A 2B ZEY
Fra B e T E Y BE 2,7-208-10,15- K E -4b-F - 120-
M = F S (e.p)E (598)-

[0416])
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| J J
O O B O O Q—B(OH)Z ) 3 O
AN T ke

B (211

[0417] 87 > IEHRAKE 2,7-218-10,15- FHK -4b-5, 5 - 12b-7

# T FH[eplE (2.0g)  FHEMB (1.0g) BB (2.0g) 5

=T &R (0.3 g) Pd-132( #9%% & 78 ( Johnson Matthey ) )( 0.05

@ ) rex (domL) WBEAEEEETR 1000 FEE 1 -

BRERSNEEZRS IS  FIKRBEEETOR - BT - &

EERBEREERE  FEEEELESREBIIEG (BHK: F

FIZZHE=99/1 (FELL)) #THA - BEBRBREERS -

HEEPTEES BLESRQDFFEROLET(1.8g)-
[0418] FEE1 NMR HIEHER T FiB 0L S mH s -

'H-NMR (CDCls) : & = 8.82 (d, 2H), 8.69 (m, 2H), 8.65 (m, 2H),

8.25 (d, 2H), 7.88 (dd, 2H), 7.82 (d, 4H), 7.76 (d, 4H), 7.66 (dd, 2H),

7.49-7.59 (m, 8H), 7.46 (t, 2H), 7.40 (t, 2H).
[0419) &SRB (34):

9,16- " F 3 -4b-45 5 - 1 2b-FH 5 — K H [e.p] BAL & W 2
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B(OH), NH,
v a%a
Br N
Pd(PPhy), F3# O
K,CO,  THF

H,0

[0420] &5 #BHRAF 2-REK (21.7g)  [1L,1"-BE%]-2-2 50
B (25.0 g) BRER$F (44.0 g) > Pd(PPh3), (4.4 g) FHZE (175 ml)
THF (60 ml) R7k (20 ml) BB [EFRIEE T RF 8 /INEF - &
RERGHNEZRBLER  HINAETIE HERBBZHER
- FIAWBREER (BHEK - BER/BERE=1/1 (FELL)) HHART
MR EETHL - REBBBEREER > FBERBZAENM

BRMRYEETE— T MMA  EE[1,1:2,1"-BE =F]1-2-f% (25.6
g)e
[0421)

B(OH), Br
@BL NaYa
Rt f}iz )

2

[0422] #E7T > MMAE 1-8-2-BE (350 g)- [1,1-BE%E]-2-
HPIEE (24.5 ) BREESN (32.8 g) - PA(PPhy), (4.3 g)~ FZE (200
ml)« BPFEL (50 ml) Bk (20 ml) B R B VG & T 5 8
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ANEF e R EBE A EER/B LR - RIACET O - W% B
BAEEER - FAWBEEE (BMEK: R/ ER=1/1 (FEL))
BTG R R W) B EATHOAL - VAR R R 0 BERRER
EH SR EETE S ML S 240112, 1B =%

(22.0g)-
[0423]
‘ ’ ' O Pd(dba), H
TG B’ i U

=253

[0424] T > BHRARILL21"-B=ZF]-2-f% (17.5g) - 2-8
-1L12N 1B =R (22.0 g ) BB =T & 1k$k (10.3 g)~ Pd(dba),(0.10
g)A-(Z-B=T EBE)-NN-ZREE (0.09g) B _HF K (100
ml) BB RARBEE TR LI0C TER 2 /M- BRERSGANE

® EBBIER > RIKETHE  BABRBERBEELER - I AWYE
EREEMR (BREWR : FE/ERESHER) B8N HERYEE
frrif > R Z(1L1W201"-B =% -2-2)8 (32.6 g) - [LEF » 2%

"ERAZERAM () -WERERESBEMLE- (LERA
HRRRBERLF > 94 H) HRENHE » HREFERDHEEY
FERZWEIMmEERYE L - B8 (1,121 3 =3 ]-2-%)

i (20.1g)-
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[0425])

O O AN C'\E.;I/CL ® : ®
ST Sy SGET

|
(212)

[0426] HAFE @O LA ATHERT Z([1,1:2,1"-Bf =2 ]-2-5) %
(19.0g) REZE (250 ml) WEMGAE-T0CH L WMET £
S8R 2.6 M TR (154 ml) - FINMRERE  THAREOCH
ik FAOC TR S 9 - Hi2» BRBRBEMERKRAIE-T0C
= &fLH (29.7g) WERRESIR P - #1T & 5 8 B 6k B 2% 6
£k BRI &% (300ml) -~ 2,2,6,6-THFEIRNE (11.9g) -~ =
188 (21.4g) R 160C THE#H 12/)0FF - BRERWAZEER
Bl HRIMEE (500ml) RWELTETEBER  FEMH 1 /K-
M 0 FERRGE SRR E W B L WO LU IR Sk BY e UK IR A AT R I
BERE > BEBRBEEREER - EMAREESAEE LB
% (BT BR/ER/ZZKE=90/10/1 (F&LL)) ETMMAEK
MNZBZE/ZEBERESHEBEYTBERR  BH (212) iR E
¥ (23¢g)e
[0427] #58H NMR HIERHER T BN LSRR -

'H-NMR (CDCl;) : & = 8.74 (d, 2H), 8.70 (m, 1H), 8.06 (d, 2H),
7.26-7.70 (m, 16H), 7.21 (t, 2H), 6.77 (t, 2H).

[0428] & mBl (35):
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- -Ab-F - 120-B K H [ p] B S S R

NH, QB(OH)z NH,
o - (O
Pd(PPhj),
Br K3PO,
R O
tBuOH

H,0

Py [0429] B BBAR 2,4-"8RER (25.0 g) FEMEE (30.0
g)~ Pd(PPh;), (5.8 g)  BEEE=4F (106.0g) > ZHX (300 ml) -
B=TE (50ml) Rk (50 ml) 89BN 120C THE# 30 554 -
KRB EZEBRIE  BNINAKRZEE ZEEETHE - #5455
BRWBEERTES ZRESBENEIEYR  BEERER
AR - EMAAYBELEIE (BREK @ BE/BER=82 (&
EIb)) ETHAR > NARKETHLE > EE[L13,1"-B=

® #]-4'-f& (13.1g)-

[0430]

NH,

oX ~
Pd(dba), O O
Br P(tBu)z(PhNMez)
NaOtBu O
"z
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[0431] #if > BHRAHILI3L1-BE=F]-4-% (13.0 g) -~ 2
REEE (12.4¢) - B=T &1k8h (7.6 g)~ Pd(dba), (0.08 g)~ 4-(Z=
BT HEBE)-NN-"REERK (0.07g) RFFE (100ml) AYE
HAARBETR S0CT#® 30 98 - BXERSAZEER
ik BIARZBEZEETSR - BERBBZR#EERE  FIA
wBERERE (BEK - BE/ER=2/8 (FELL)) ETMA

B N-([1,1'-BEE]-2-2)-[1,1131"- B =K ]-4"-f% (20.0g) -

[0432])

BT

[0433) ¥ ik A B @ L& it & Fr B #9 N-([1,1'- B * ]-2-
H)-[1,1"31"-BE =K ]-4-f% (18.6 g) REE (250 ml) RYEHIE
AE-T0CEIE » WMETEEN 1.6 MEIHREBEWR (293 ml) - &
iER%  HAFARE 0CBIL > BERMEHNBERR-60CT
FEMEMNEREE =S 1.0 M BEFRER (46.9 ml) FHEF
BHERTD - @ BRERABRZEZRE LR - G HEEB R
BAMER - REFHEMB -EE (300 ml) -~ 2,2,6,6-78 F B IKIE
(13.9g) =& fk$a (25.0g) F 170°C TE#H 20 /N - B FE
WAEAE 60CHIE  IMAZRMAERESH(10.0g) K LEESK(31.0
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g) WUKK (RRIFEH) F - BEBEHKRE  EHHEXEVYEL
FIMILIR S ETHBCER - BMEBIRBAEER - B> FAE
SRR EEETE (BEK  BFE/=2K=100/1 (FELL)) &
Tiifetk > MHZBRZBE/BRRIESBBEETELE  #5R (51)
IR EY (14.0¢g) -
[0434] #EH NMR BIERER T i8N L EMEE -

'H-NMR (CDCls) : 8 = 8.71 (m, 2H), 8.58 (m, 1H), 8.50 (d, 1H),

@ 343(d, 1H), 8.38 (d, 1H), 8.19 (d, 1H), 8.16 (d, 1H), 7.80 (m, 2H),

7.74 (d, 2H), 7.63 (m, 3H), 7.50 (t, 2H), 7.33-7.43 (m, 3H).
[0435] & REHl (36):

9-(4-(7-FE 2 -4b- R B - 12b-T 36 = 5 3F [g,p] JB-2- 2 )3 £ )-9H-
I A B & R

0
L C Eé L C
° ? b ;
N o N
(T (70
@ C i

[0436] &> REREET » 1N 2-FHE-4b-FH-12b-F 5

H[g,p] 8 (6.0 g) & THF (40 ml) Y5¥ RN N-& 8T — R 00 i
(NBS) (2.8 g) REBETERER - KELEHSE » INTEEE
MKBREBRFRETOR  BERBREBEEABER - FREMER
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BWERERT REEEAEEER (RBEK: BF/=Z=100/1
(BELL)) FEG - BEBRBHREER - FlARKHTSHYE
BETHER  FBILES 2-R-7-FH-4b-F 5 -12b-F0 5 Z R

[g,p]JE (6.1¢g)-

[0437]
N—O—B(OH)Z O O
‘/: i o
NaOtBu (205

[0438) T - HMAF 2-iR-7-FH-4b-FHE-12b-M 5 — 5 FF

[2,p]E (2.0 g )~ (4-(9H-ME M -9- 55 ) £ )AL (1.4 g )~ Pd-132(0.06
g) BEEE=8F (1.75¢g)  FE=T &4 (1.0g) RFEZF (40 ml)
RIS 80C T 1 /K - BRERMAEZERBIE - BHI0K
RZBZEETHR - B BEBRBERBERR  REES
EEEERE (BEE  BEF) P&EB - KERBREBRBER
%o HHEBAKINBANEES » BINEK  FBIULETHLE
B (205) FrRTAEILEY (1.0g) -
[0439] 3£/ NMR HIERER T BN LEWHIERE -

'H-NMR (CDCl;) : 8 = 8.76 (m, 2H), 8.70 (m, 1H), 8.62 (m, 1H),

8.58 (d, 1H), 8.54 (d, 1H), 8.30 (d, 1H), 8.26 (d, 1H), 8.18 (d, 2H),
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7.99 (d, 2H), 7.84 (m, 2H), 7.64-7.79 (m, 8H), 7.53 (m, 4H), 7.45 (t,

2H), 7.40 (t, 1H), 7.32 (t, 2H).
[0440] & EBI (37):

N,N-Z 5 -4-(7-Z 5 -4b- 5 4 - 120-F 5 = S 3 [g,p] E-2- %)
EREE AR

Q

G oo L
o, B OO0
o O " ?%’Zggu O (209) O <NS©

(0441)  HSBOAT 2-8-7-5 5 -4b 5 4 12b-5 4 = 5 % (g,p]
(2.0 g)> NN-ZFKFE-4-(4,4,5,5-UBHH-1,3,2- — MW H=-2-5)
&g (1.7g)~Pd-132 (0.06g) BEEE=4F (1.75g) FE=T &1k
M (1.0g) - B=THE (04ml) RFEXK (40ml) AJEMRN 90C T
| B 1R - BRERGSAEZEESIE  GI/AkRZBZEET
VR o BT BEBIBBAEERE  REEEMLMEEER (B
W BE/=2%=100/1 (FELL)) F8E - B BB RBEREE
BR1%Z - ININBERT @ FEILETH IR » EE (209) FrERkE
¥ (09¢g)-
[0442] FEHHE NMR JIERER T BN L&YW -

'H-NMR (CDCl;) : = 8.73 (d, 2H), 8.60 (m, 1H), 8.57 (m, 1H),
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8.51 (m, 2H), 8.22 (m, 2H), 7.81 (m, 2H), 7.75 (d, 2H), 7.63 (m, 6H),
7.52 (t, 2H), 7.40 (t, 1H), 7.29 (m, 4H), 7.20 (d, 2H), 7.18 (m, 4H),

7.05 (t, 2H).
[0443) & EcHl (38):

Q-3 BL-3-(7-3 B -4b-5, % - 12b-F0 4% = FE 3 [g,p] B -2-3)-9H-

[He PR B &5 B

(HO);B

B “‘Z QLC

[0444] M 2-18-7-% 5 -4b-F 8- 120-H 5 = % 5 [2.p) &
(2.0g)~ (9-FHE-OH-IEM-3-E)HARE (1.4 g) - Pd-132 (0.06 g)~
BB (1.75¢) B (40ml) RE=THE (10ml) KEMERN
120C T2 2 /B - BEERAAEZBBIL  FINARZEZ
BEEITOW - BT WHEBIREBEREERE  RNEHELBEEE
FO(RBEE BE/SZE=-100/1 (FE)) HiEB - 5B R E
REERSE  WRIES - BILETELR > AR (214) FiET
& (1.6g) -

[0445] #5E5 NMR I ERESR T B & B9 1L & 1RO 51 -
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'H-NMR (CDCl;) : & = 8.75 (d, 2H), 8.71 (m, 1H), 8.61 (m, 1H),
8.59 (d, 1H), 8.51 (d, 1H), 8.50 (m, 1H), 8.26 (m, 3H), 7.79-7.87 (m,
3H), 7.77 (m, 3H), 7.60-7.70 (m, 7H), 7.47-7.57 (m, 4H), 7.45 (m,
2H), 7.40 (t, 1H), 7.33 (m, 1H).

[0446] &SRB (39):

2,7- " FE-Ab-F - 12b- SR - E H e p B AR

o)
() N—Br
Dl O (e
D ° . d
N o N
g0 " g0
Br Br

[0447] HEL MRERBEET @ 1 4b-F58-120- S HB M- —FH

[g.p] (3.5g) & THF (150 ml) ¥ PRI N-RA T = Bh B i
(NBS) (13.6g) » FREVIEE FHEE 2 /NS - KIER » R

¢ TERBAKEREFRETHR  BEBRBREER - RS
HEIR B TR Z B - B E T B B8 2,7- 2B -4b-5 %
-12b- GBI - Z (g0 E (4.5¢)

[0448]
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Z—1u=0
Z—7

Pd-132

K4PO,
sex ®

(366)

Oven (gl
o

[0449] M » WA 2,7- 2 -4b- S5 - 12b-E A B R - — 5
[g.p]E (1.5g)  FEEME (0.9g) BEEF (3.0g)  Pd-132 (#
8% 575 (Johnson Matthey)) (0.04 g) R _F#* (30 mL) &
MR EARBETR 70C THERE 1/ - BRERSANEZRSE
% > VRDNEERE - 5 EE 9o R 3B U R BR AR T A AR O TL R o U R IRLK
FrarEmETEEE  AEPBEREBTE (BEK  FE/Z
B ZBORSEI) MM - IR EREETNZB LT
&R T E B EWEH - B4 RBEB LRI (charge) i
o P S R IS B R PR - ETE 2B ZETERTHE
8 AR (366) FIRRWLEY (13g)-
[0450] & RAI (40):

2,7- = (W0 -3-3 )-4b- 5. B - 12b- E Je B 3 - — K 5F [, 0] EHO &

Z—10=0

4 \/B\i *;
N
o0, B oY Y

Br
tBuOH (391)
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(04511 IR AK 2,7- T8 -4b-F 3 -12b- F M Bh 3 - — K 3
[2.p] (2.0 g)~3-(4,4,5,5-P0 B £E-1,3,2- = & 3 T £z - 2- 35 ) I 05 ( 2.0
g) BEERFH (4.0 g) Pd-132( #5989 :% B 78 (Johnson Matthey ) )( 0.05
g) THFE (40mL) BRE=TE (4m) MERNREAREETR
100C FH## 1/ - BRERSANEZBSIEE  FNZBZE
Bk o T VR DO B0 B e A B o A SE AT AWK - G Ve B R IR 2 1
@ =% FIM NHEWWE (DMI020: &L AT (Fuji-Silysia)
B EREFG (RER: 8F/ZB2E=91 (FEL)) 8
50 B BT AIAL RIS BIREER  RATE B YR N
RETELR - BER (391) FERHAEY (1.0g) -
[0452] &l (41):
2,7-Z (W g -4- 35 )-4b- S 5 - 120- SR B 4 - — K 3 [gp) R &

(392)

o D‘ O Q
'.’
| N
N Pd-132 O
saellE:
|
Br Br tBuOH N

(04531 LA R 2,7-Z R -4b-FFE-120- S JEB M- K

[2,p) (1.5 g)-4-(4,4,5,5- PO R BE-1,3,2- = & e bz -2- ) I I ( 1.5
g) B (4.0 g) Pd-132( 58 % E 7 (Johnson Matthey ))( 0.05
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g)s ZHFE (40mL) REZTHE (4ml) HEENRARRETR

120C T## 2 /K - MXERGSAEZRFBIER  BINEEK > 3
TR ARREMELN LR - FIHBKEAENERETE
Ytk o FIIF NH {E8iR7 B (DM1020 @ E L F|FEEE (Fuji-Silysia)
BE) EER (BER  KRINANERE) ETMA - &E R E
EKEMERE > PINERETELR  BEX (392) fiRFLE
¥ (0.4¢g)-
[0454] & Rfl (42):

2,7-€ (3-(EWE -2- B ) F £ )-4b-REE-120-F B - ZF H
[g,p)EHT &

oo o
0L B SO

tBuOH

Z—10=0
Z—-1=0

(-
, O

(394)

[0455] MR ATH 2,7- "8 -4b- F 5 -12b- & B 5E - — X 5F

[2,p]E (2.0 g)- 2-(3-(4,4,5,5-V0 R &£ -1,3,2- ~ G Ml e -2- 2 ) K )
g (2.7 g) BEEESR (4.0 g) Pd-132 (58 #E A (Johnson
Matthey)) (0.05 g)~ ZE X (40 mL) RE=TE (4 ml) W&
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RRARBH TR 120C TRE 3 E-BRERANEZRS
e o VRN R BT BB AT 53 W - AR TR K IR 1 0 R
NH f£#i% B (DM1020 : &:FERIPGEE (Fuji-Silysia) Bi) 5§
B CRBEE S INB M R R/ Z B Z B =9/1 (R &L ) EATAEAL -
S T 7 P B B RR & S WO (T B ILIR B (394) BRI
ey (16¢)-
(04561 &mfl (43):

® 2,7~ (W W -9- 2 )-4b- 4 - 1 2- S B 4 - = 5 5 (o, p R &5
B

0 9 e

Pd(dba), N

P(tBu); (1M) O O O
Br Br

NaOtBu N N

Me;Ph

(424)

[0457] W MAE 2,7-Z R -4b-F 3 -12b- S MR-~ F 5
[g.p]8 (2.0 g) TkM (1.6g) =T &L (0.64 g) Pd(dba),
(0.07g) Z-B=T#Hf | M EEAEW (034 ml) & 1,2,4-=F
% "MesPh, (40 mL) KIEBERARBE TR 150C FH## 16
N B RERSAEEBE L% RIIARFEETHR - B
EEREREERE  AEWBEREN S (B FE/Z8
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ZEERSEIR) ETMA - 1L ERERTNZRZENLLE
FW NG B YT - BEBRBEEEERE  AEZBZ
T ETIA AR/ ZBIRESAEETELR  BE
= (424) FiRTHLED (0.9g)-
[0458) &Rl (44):
2-ZE B -14b'- 53 - 14b-FF 3 2 5 [p) 2 7 [1,2,3,4-defg] B9 &

B(OH)2
K,COs

NH, Pd(PPhs),
e L T WU

NH,

[0459) H5 > BHRAR 4-BEMEE (13.5g) 2-R1FKiZ (12.9
g) - WiEESF (18.8 g) - Pd(PPhy), (1.6 g)~ EEZE (135 ml) - THF
(65ml) KK (30ml) WERNARBERE TREREE TREAE7
N BRERGHZEZBR L RIVKKFERETOE - R#E
Bl BAMEREZ  FIAVWBERBINE (BER  BER/RKEER
BRI ETMAMA BRI BEZ5]-2-0% (11.1 g) LR
FERERTHERNLEEZFEMmEEEDBEL - 54 R
B O b SR R S R RN AR &R PRI E R

[0460]
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2 ot G
+ O Pd(dba), O O
O Br  H,N O tqa Z:ONa O O

(04611 HETM > BERAFI[L14,1"-BE =F]-2-f% (11.0g) - 2-i&

Bz (10.5g) B=T & (5.2g) Pd(dba), (0.06 g) - 4-(=

o BT ERE)NN-ZREX (006 g) KEFENBERNARE
HETRERBE TRE 3/ - SRERSAEZRBIEE &
KR FEFEETOWN - BEBRBRBERE  FIAWBERE
e (BFEW  BR/REBESER) ETMHA B8 N-([1,1-B
A]-2-F)-[1,14"1"-Bk =3K]-2-f% (17.5¢) - LA > FRBEW TN
R LE R Z g N 6 B AEMB L -

[0462])

1) n-BuLi

OO0 as OO0

3) AICl; i-Pr,EtN
HN - B-N

)

(660)

(04631 7 B A F & L it #& AT B &9 N-([1,1'- B & ]-2-
)-[1,14,1"- B =F1-2-0% (7.5g) REHE (100 ml) #&EH% AN
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E-70CH L WHNET EEW 1.6 M OB ® (11.7 ml) - FINAE

R WAFEEOOCRLE  ROCTERSHE - HE > BRS
AME-10CHIL - WIN=FAAMAY 1.0 M BREFER (18.8 ml) - i
o BRERAREEES LR  TWEKAERERBERBER - R
HApam# — &% "0DCB (100 ml ) —RREZEK (3.2ml) >
Z&AER (10.0g) A 170C TH# 13 /N - ERERHAEE
BEIEE > FRAREBEMKBERETHN  RMEERKETS
W R FIAEEEAEEERE (REAKR: BF) ETMA
EMBRRPETHES FBHER/N(660)FRTIMLEN(0.2
g) e
[0464] F5EH NMR HIEFER T/ EWRIEEE -

'H-NMR (CDCls) : 6 = 9.42 (m, 1H), 9.27 (d, 1H), 8.77 (d, 1H),

8.73 (d, 1H), 8.50 (dd, 2H), 8.27 (dd, 2H), 8.10 (dd, 1H), 7.88 (m,
3H), 7.73 (m, 3H), 7.60 (t, 2H), 7.47 (t,1H).

[0465) & REBI (45):
2-(14b' -5 2 - 14b-F 2 35 3 [p] B 2 [1,2,3,4-defg) B -6- 2 )-9H-
He e A & A%
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[0466] B4 MARBIET > 1 14b'- 55 - 14b-F0 5 K 3 [p]2h
F11,2,3,4-defg] 8 (1.0 g) WM -HZE (10 ml) RZE (1 ml)
KRR SEWRM N T Z EEERE (NIS) (2.8 g) MEET
B 26 /NEF - VR INFR AR BR SRR VA VR 5 R JE S 1E - 25 Er RSB I
ARREFTITHAE R - FIFK - R TS B AR TS K %
ESREFETEGL S BIES 6-B-14b' -5 8- 14b-T02 % 3 [p)

B FE[1,2,3,4-defg]E (0.4 g) -

‘ [0467]

O N
ava ;;Hiﬁﬁf a Q§<C>

t-BuONa
B-N —

B-N
O O~

(687)

[0468] #ETH > HEHUA 6-HL-14b'-% % - 14b- 7 5 35 5 [p] 2 3+
[1,2,3,4-defg] B (0.4 g) ~ DM (0.2g) BT &ALk (0.1g) -
Pd(dba), (0.03 g)~ 1 MM =-F=TEBHFEIK (0.13 ml) K
1,2,4-ZH % TMe;Ph, (10 ml) WEENARBE TRERE
ETHIE 3 G- BRERASAEZBEIE% - RNk > BEoH
TR S 368 2R 4 R P AT ) LB o I K R B R T S 00 B AR T 0
Motk RIEMECEEER (BHE: BE) hEE - EME A
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FHETHGES  BE (687) iRl ke? (0.2g)-

[0469) #EfH NMR Bl EHER TSNS IHIEE -
'H-NMR (CDCl3) : § = 9.27 (m, 2H), 8.74 (d, 1H), 8.61 (m, 2H),

8.53 (d, 1H), 8.40 (m, 1H), 8.24 (m, 3H), 7.91 (t, 1H), 7.85 (t, 1H),

7.72-7.80 (m, 3H), 7.42-7.51 (m, 4H), 7.35 (t, 2H).
[0470] & RPI (46):

2,5,8,11- @ B HE -3b- &/ F -9b- # H - = H
[2,1-b:3,-b":6,5-b":7,8-b"" 1IH BEW} Y & A%,

N\
n-BulLi N, Cl
Zn
Pd(PPh3), ,"{ Cl

o

[0471] {5 2-FRE Ly (5.0 g) MR THF (50 ml) ot - 154l
E-RCHBIE-REFREMBMIOMBET EE BB (35.0
ml) - FEINFER LG 30 S EBRTNEE 0CR L B# 3 /DR
RINBEMFOREZGEEY (142g) EMRIF 30 78 - i@
moc BRERABREEBRFBIER - B0 2-R-5-FEREY (6.8 ¢)
K Pd(PPhy), - EMA B EEI VIR E R ILM B 3 /N - FRER
BAIZEEERB % RMEZ KNI W8 —KSWERER
EEMKFREHER (LI TRERA EDTA4Na KIFH) KFH
EEAW - BEBREREERE AAVBERENE (BH

49036pif 214



201412760
W Bk ) EITHML > ERSS-THE-22-BiER (203g)-

[0472])
Br
N
O O
S S QK;;T; S S
an > 7\ |
CHCH; AcOH
Br

@ [0473)  fES5-TEE-22-BER (7.5g) BWRHNES (75ml)
ZB (37.5 ml) BREERT > BAIE 0T - [H F &8 HE
N-RAT ZHBEERE "NBS, (6.9g) > AREEEBIE - KIER
R VRINAETT 50+ TR e AV V7 S 1T 78
B - BBEIHBEREER  MRAWBERBNE (BT B
TR > FEE 3-R-5,5- T -2, 2 -BEE (10.0 g)

[0474]

BuONa
Br d(dba), BINAP W

g a?,
T N

(04751 MAREET » BBAF 3-18-55-ZHHE-2,2-BHED

(83g) ZFREFLETIfE (11.0 g)~ Pd(dba), (0.5g)~ 2,2-&# (=
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FHBE)-1,1-B2E "BINAP, (1.1 )~ BT &AM (102 8)

KB (100 ml) BYBEHE M EIREE T## 20 N - & ER S
MERBESIL  FEEREEERSHEEKS - BT > &5
Bl BAMERE  FIAYBELBERER(RAK - Re/FHx=1/1
(FELL)) 7ML EE N-(CEEEHE)-SS-“HE-[2,2-
BreEny]-3-8% (11.4g) -

[0476]

Wan HEl S S

» \ 7\
() NH, HCI

[0477] fF N-(Z 3 HEEE)-5,5- 7 B (2,2 BRI |-3-
(11.4 g) 8K THE(165 ml) - (3 T 6 M BB (98 ml)
AR TIBR 10 958 - B BIRIEEEER - 7R
S A A EL B R R B SRSEATE U 0 BT E 5,5 2,2
B ]3I (10.0 g) - |

[0478]
s, S

an BL
W 7R

—>
Pd(dba), (-BuONa
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(04791 HEMAE 5.5-" B -[2,2-BHEW]-3-FREEEE ( 10.0
g)~ 3-1-5,5- T FE-2,2 - BIEL (13.0 g) - Pd(dba), (0.5g)~ 1 M
Z-FZTEBAERBER (43 ml) E=ZT S/ (114 g) K=
HE (130 ml) FERNRERKBE TR 120C T#E# 12 /08 - &
REBGAMNEZRBILE  RIIAEBERETHE - BEBIREBE
BER - MAYBELRBTE(BHER: BR/EE=10/1(FELL))

® TR BERKPETHGES  HILESEG,S- T HE-[2,2'-
BheEmy]-3-F)fg (107 g) -

[0480]

BBry i-PrEtN

8

(47)

[0481] MERBET RBAFTLG,S-ZHE-[2,2-BiEL]-3-
) (5.0 g) ZERREZEK (44 ml) R -EXE (50 ml)
HYBEML A I =R (1.8 ml)» & 180°C FHEH 8 /NEF - 1A
Bl BEZBEER  MHAEEESCEERBNE (BHERK - &%)
ETMA - RBRBBBEARER  MARKRMANEREFTENE
BETHES > EREX (47) FERTELEY (0.7g)-

[0482] FEfH NMR HIERER T B A GWHIERE -
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'"H.NMR (CDCls) : 6 = 7.73 (s, 2H), 7.71 (s, 2H), 2.69 (s, 6H),

2.66 (s, 6H).
[0483] &Pl (47):

11b- 585 -30- B % — 2 3 [c, ] " WL I8 A6 (2,1-a:1",2'-h][2,7] 3R €

H & B
I\ / \ / \ I\
(3 6 QLD
N BBr;  1.13g (1.5eq) N
NEt; 759mg (2.5eq)
ODCB  20mL
T8 :299.38 (26)
898mg, 3.00mmol 4FE:307.16

[0484) HBHRABFEQ-(IH-ME-1-E)FEEK (0898 g) =&
Wi (1.13g) =Z8% "NBt;, (0.759 g) & 1,2- 8% T ODCB
(20 ml) BYBEBIMNERBEE TR 120C TE# 2 /N - B ER
HAIERESIE® > B0 1L4-ZRHEER2.2.2]F K (2.02 g) i
FEAEESAESEFDER - L FAFEFEFEEERF
W - BEBRBREERZ MR CKERENERETERL
#ERX (26) FMERRHILEY (0.789¢g) -
[0485) #EfH NMR HIEHERX T/ EMHER -

'H-NMR (CDCl;) : & = 8.01 (dd, 2H), 7.84 (dd, 2H), 7.74 (dd,

2H), 7.31 (dd, 2H), 7.16-7.23 (m, 4H), 6.73 (dd, 2H).
[0486] & Bl (48):

2.7-= G\ E-4b-F - 12b-FH 3 = H [g.p) B K
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: :\ CuCN 80 6mg (3. Oeq) :: :\
Br NC CN

4 FE :486.99 (216)
146mg, 0.30mmol 4FE:379.23

t

(0487] A E 2,7- R -4b- 5 3 -12b-H 5 = % 5 [g,p] /B
(0.146 g)~ ® AL (80.6 mg) KW (1.0 mL) WERNERE

FHTHR 200C THH 40 /N - ERERGSANEZBESIEE  FH
REESMABEEEEFEG - L FHEFRFEEEEFDEBEL -
EEE BRI AR > FIF GPC BRI EYET S H - 75
R EEH RYERIES K (216) IR T EY (58.0mg) -
[0488] FEH NMR HIZHER T WL EWIERE -

H

'"H-NMR (CDCl;) : & = 8.66-8.70 (m, 4H), 8.38 (d, 2H), 8.05 (d,

2H), 7.89 (d, 2H), 7.73 (d, 2H), 7.65 (dd, 2H).
[0489)] & RBI (49):

T -4b-F - 120- T E H [ p B AR

0 O 1) nBuli (1.6M) 4.0mL, 1.0eq 4)GaCl; 4.51g, 4.0eq O B O

H 2)BCl3 (1.0M) 6.4mL, 1.0eq  TMP 1.49g, 1.5eq N
O O EH% 40mL ODCB  90mL O O
F F o 3) REBEBTERSE 5) DABCO 5.74g, 8.0eq | F

SFR:35740 @217)

2.287g, 6.40mmol 43 T8 :365.19

45%

49036pif 219



201412760

[0490) AT Z([4-F-1,1-BF]-2-8)(2.29 g ) R H 7 (40
ml) B EIAANE-78CHB I HINET HER 1.6 M 2 HEER(4.0
ml) - FEMFERE  GHFEE 0OCHIE > R 0T THRIE 1 /K-
Hi% BRGEANE-18CEHIL BIN=8/4MWe 1.0 M HEER(6.4
ml) - @ BREBABREZES L% GHEEERRBEMEE
B o AR R R INAS & (90 ml )~ 2,2,6,6-79 B B IR E" TMP 4( 1.49
g) =848 (451 g)» FA135C THE# 24 /N - M 150C
T IS /B R0 1L 4-ZRHER2.2.2]% 5k (5.74g) KBF
(100 ml) /TR - BT FEHEABEREYE LK EBRS
(glass filter) AT B IEAREATH AT LR KRR - 7 v B 5K R 2K 6
EBR - RIMBE(36ml) FEHEHERKAERB LB ER - &M
£ 5 Fl P M &£, {L$% ( Alumina Neutral) &R (BWK : B
I—8 B EE=1/1 (REL)) ¥&BBERKR - fIH GPC HATHHHE
EVETOME  BRUAanRNEAESR (217) FrRmrIl
&% (1.05g) -
[0491] #EfH NMR BIERER T BN S WRIREE -

'H-NMR (CDCl5) : & = 8.63 (dd, 2H), 8.30 (d, 2H), 8.29 (d, 2H),
7.78 (dd, 2H), 7.76 (dd, 2H), 7.59 (dd, 2H), 7.08 (dd, 2H), 7.06 (dd,

2H).
[0492] & Bl (50):

2.7.9,16-T9%E £ -4b-5 5 - 1 2b-F 2 — F H [g.p B & K
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® $ ® 6 @ . @

[0493] &% > MEREET 1 9,16- K E-4b-F5-12b-F

Z# 5 ([g.p]E (2.3 g) B THF (20 ml) ¥ PHRM N-RART 8
fE (NBS) (1.8 g)» MEWMTEME | /I - KIEFKHEE - &N

® SRR ER SRR > R BRI R IR EFTAT LRI UL - T 0 A
AEESELEEREBRE (BEK : FE/Z2E=99/1 (FEL))
HAERERETMA - BERRBEMBER  FIHZBZEY
FTiTERETHERL > BE 2,7-218-9,16- Z K E -4b- 5 5 12b-H
¥ [gp)E (26¢)-

[0494]
o O O QB(OH)Z O : O
“ = ”

[0495] HETT MG HRAH 2,7-T98-9,16- 55 -4b- 5 - 1 2b-F 3¢
ZEF(gplE (1.8 ) FEMB (0.9g) BIMH (1.8g) =
TE " (0.3 g) Pd-132 (#58:#F E 7 (Johnson Matthey)) (0.04
g) RFE (30mL) WEERARBE TN 80C FRE7E 1 /1K -
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BRERSHNZEZERBLE > BRINAKKFFEETOE - #T0 > &
BEBBEEREERE  ARAEEEAEETRERE (BREA®R - HF
FIZZHE=99/1 (BELL)) ETHA - ET > HERFEFERA
InEESE > FBHLETHNR B ESX QB AR LEW (1.2
g) e
[0496] #58H NMR BIEHZ TSNS YRIERE

'H-NMR (CDCls) : 6 = 8.77 (d, 2H), 8.16 (d, 2H), 7.81 (m, 2H),
7.66-7.74 (m, 4H), 7.46-7.55 (m, 4H), 7.20-7.30 (m, 14H), 7.01 (m,

4H).
[0497) &I (51):

2 -T7-(B = (R -2- 2 )-4b- 5 - 120-F 5 = % H (2, p] B

=g
(D
'Efffi‘céii}mmﬁ O C
]‘i;;L:QHN oot oaACN ¢

K5PO
EBEﬁg% O 215) OO‘]

[0498] MGMAE 2-1-7-% £ -4b- 5 5% -120- T 2 % 5 [g.p] B
(2.0 g)~ 2-BE =M% MEE (1.2 )~ Pd-132 (0.06 g) - BEEE =457
(0.9g)  BETHMM (0.4g) & 1,24-ZHEE (50ml) #1E
VR 115°C T 1/ - ISR ER A A E R BS Ib - R R E
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B o FEHHEBCERKERERNTHAERE - &  FHEEEREMm
BREEF > REEEAEBEEESE (BREAK @ BF/=ZKE=99/1
(FELIL)) b@8 BABRBRBER BB IEHFE
FEIRETERR  BEFTETHES > FBILESBRK (215) F
R EY (0.6g)-
[0499] #EH NMR B EHER T BN LEMHIERE -
'H-NMR (CDCl3) : § = 9.00 (m, 1H), 8.83 (m, 1H), 8.75-8.80 (m,
@ ‘1) 8.68-8.74 (m, 3H), 8.61 (m, 2H), 8.53 (d, 1H), 8.31 (d, 1H),
8.27 (d, 1H), 8.05 (d, 1H), 7.81-7.89 (m, 3H), 7.77 (m, 2H),

7.64-7.75 (m, 7H), 7.52 (t, 2H), 7.40 (t, 1H).
[0500] & RBI (52):

13c-Z EE-4b-T 5 -9- K F-9,13¢c- — G -4bH-FE H [a]FE A [9,10-¢]

R IR Ry & BX

% 1) tBuLi @_\>\
2) B(OM
P O _2eoves NN

Y

o " O

[0501] “EJC  #G6E 1-2FE-1H-BIB (31.0 g) ¥A#ER THF (500
ml) PRSI BEBRIGAIE-78C - REZBBHPREWME =T H & (99.7
ml) % REABEZERSBIE B 1K BRSAE-18CH
B WM=FEEMLE (233 g) ERABREZEE L ETR
wRH & THF @ERBEEER - NS S KERIL#ER 1
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INEF - ININZBE ZBE BT W AR E R E B B AR 8 R BR
AR TR K - BB (-FE-1H-B5 R -2-F)H B (31.0
g) e
[0502]

H,N
NH,

Pd(PPhs),
5ok

BRZE

THF

H,0

[0503] R&T - 3 IAHE (1-FE-1H-5I R -2-F )i R (30.0 g)
2-J8-F B (20.0 g) - Pd(PPh;)s (5.0 g) ~ BXERFF (50.0 g) > HFE
(200 ml)~ THF (70 ml) K7k (30 ml) BN ARERERE TR
80C T 4 /N - BREBHANEZRRER > HIIKkKRZE
ZERETHE  BEBIRBEREER - FHYBEERTE (B
B - FE/FELR=1 (BELL)) BN HAEETMAR
BEFBBERSBBRAMERMES 2-(1-FE-1H-B KR -2-F)F

iZ (268¢g)-

[0504]
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\ ¢

O%

[0505]

Pd(dba),
P(tBu),(PhNMe,)

NaOtBu
S

s OB

> BFRAE 2-(1-FE-1H-BIRAG-2-F)F i (25.0

g) 2RI (20.5 g) =T &4 (13.0 g)- Pd(dba),(0.13 g)-
(C-BETHEBE)NN-THEER(0.12¢) BB (120 ml)
@ mmnEREETR 0T TEEL |- BEERSAEZE
B WIKRBEEGTHFT > HAEMEELEEER (R
W ORE) EAML - BEBRBEEEER - RFAOHRYE

FRMEER D EN R ZE -

FMEILETHE > #1E N-(2-(1-

A E-TH-I5[ R -2- 5 )R £ )-[1,1- Bt 5 ]-2-f% (36.2¢) -

[0506])

o8,5
she

[0507]

1) nBuLi (2.6M)
2) BCl, (1.0M)

% ()

) HE QN/ B
e I

oDCB
(48)
5) DABCO

AR 20 Bt fig B8 89 N-(2-(1-3K 5 - 1H-15] g ¥ -2- %)

AE)-[1L1-BR]-2-12(16.3 g )R B E(150 mDFYERSANE-70C

49036pif
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Bk WINET H£EMN 2.6 M Ol (144 ml) - TN RE -
MHEABEOCSIE  ROCTEES 98 - HiR BZBEREA
E-70C > @i 1 M =ZFAMEEBERE (37.3 ml) - BTY H&
BEIBBAMBER I Z&F (150 ml) -~ 2,2,6,6-74 F EIKTE
(11.1g)~ =& fL$B (25.0 g) > * 160°C FHE# 8 /N - i R IEH
MAERBEIEE  RINE 1L4-ZFHER([2.2.2]% 5 " DABCO
(21.0g) BENERRAENER  FHERHEKEYERELINR
SR RE ST RN ES RSB - EMAAETEEAEER
B (BE/ER/=ZK=30/70/2 (FE&LL)) ETMLE  FIA
BREiETIE Y BB/ (48) FIRREILEY (12.0g) -
[0508] #EEH NMR HIERER T BB L EWHIREE -
'H-NMR (CDCl5) : & = 8.97 (d, 1H), 8.55 (m, 1H), 8.40 (d, 1H),

8.38 (d, 1H), 8.23 (d, 1H), 8.11 (d, 1H), 7.73-7.90 (m, 3H), 7.54-7.68
(m, 3H), 7.21-7.39 (m, 8H), 6.92 (t,1H).

[0509) #EBEESEFEMNKEY A RAKER LG HREIHY
FERERAFHANEMS RS FRLTY -

[0510] DAF > BTHAFHEAMUEFMRAM L TS HE K
Bl EAFHARRENRZEEIEA -

[0511] BEEHH 1~BRG 4 RILEH | WESFITH
4> B LU ET 18 1000 cd/m’ By 5% B HY B IR % B E TR E B EE
RS RBRENARIEEBE (V) REWRHE (cd/A) - LIT » HEHEH
KELB B ANLLAGE MR BA -
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[0512] #MATEERERS 1 ~EH 4 RILEA] | WERES
FHTHNSBIMEBE RN TRE 1 4 -

[Z 1]
BIRFEA | EREE BHAfE BFEBE | EFEHH (=2
& & (35nm) =] i (1 nm/100
(40nm) | (10nm) *8E B (5nm) | (15nm) nm )
&=t ,
BEHE 1 HI NPD " Ir(PPy)s3 BCP ETI LiF/Al
Pav
] 2 HI NPD ﬂ(:;? Ir(PPy); BCP ET1 LiF/Al
P
‘ BBl 3 HI NPD ﬁ‘;’j? Ir(PPy); BCP ETI1 LiF/Al
=y .
Bl 4 HI (198 CBP Ir(PPy)s BCP ET1 LiF/Al
Hegef 1 HI NPD CBP Ir(PPy)s BCP ET1 LiF/Al

[0513] A% 158 THI, 8 N* N*-Z F & N* N*-#(9- & -9H-
e Mg -3-%)-[1,1-BE#1-4,4'- "% » "NPD |, B N* N*-—(3%5-1-
H)-NONY- R [1,1-B K )-4,4- " > "CBP |, & 4,4'-—(9H-If
@ WEH-9-E)-LIMEE T In(PPy); B = Q-FE M IE) sk (1) T BCP
55 2,9-“HE-47-2FE-1,10-BEWk - T B " ET1 | & 2,5-#-(2',2"-
BRUEmE-6'-2)-1,1-“ R E-34-HQ46-ZFHEXE)VWHEREKX 1%
(RUATRIRFIRAER ) « LT RHEMBERE -

[0514]
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CBP Ir(PPy)3

BCP

[0515) < &G 1>

<#Bia?m (1) ARFErENEEMaTHE >

U TERESZEHIHER  BHEDBEMN 180 nmWEE
IR ITO AFEE 150 nm & (F#J 26 mmx28 mmx0.7 mm KJIZIH
B (ERHX (Optoscience) () &) - BAEWAZEER
EENTENRESE (BRNEZE (&) 85 WENRERFs L
ZHERAHF HI WERNEER AT - BAH NPD BSHREAEA T
MABERBHNLEY (1) WEHEZERM - BAH I(PPy): By
SABUIFRGE AT - IUAE BCP HySHBZRSE A A - AR ET1 HYSHH
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FEER A - MAE LiF ROSESIZRSE F A B A 75 45 80 65 U R 48 A
°
[0516] FAERITBEERN ITO B HRFHR TREE - GE 2z
FEIREE 5x10™ Pa B 1k B AW MAE HI BIE§E B AT Nz
RERS 40 nm (A RNETREMPRERTIAR BT HK
A NPD #2588 FAHHETT N2, > DUBE RS 10 nm 89 5 R T
EMHRERERE - #81 HRABLEY (1) HEEHDHE

@ AH In(PPy): MR K FI A B XE AT INE LU E 5 35 nm B9 55
RETHREMLRBNE - D& (1) & In(PPy); WE B LR
BAB S L SR THET RIS - T - WHAH BCP 3
SERMETINE UBEERS S nm B HFRETEETERERE
I - # BRAKE ETI RERAETMER - UBEERS 15
nm WHRETREMPRETHRT - KBWEERES 0.01
nm/s~ 1 nm/s °

@ [0517] HEik BKRAH LIFWRERMSETNE  UEERS
1 nm By 730 LL 0.01 nm/s~0.1 nm/s BZREE R BHITREE - 81 >
HIRAF BRI AETINE > DUEERS 100 nm #7521
0.01 nm/s~2 nm/s BYZR 8K R AMESE > BHERRE - BEH
¢ EL 5T -
[0518) LA ITO BAE BB - LI LiF/48 8 5 55 b 4 2 e I o7
B NI EESKEESH 515 im WkEHL - 544 BUEEY
HZEEE 1000 cd/m’ WERENE RS 6.0 Vo M BERBES 34.2
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cd/A -
[0519) < EHEH) 2>

<#iE? (66) RNBE BRI EEMEBITH >

BT ERRLENIEMRALEY (1) BELEY (66)
Ak FIRRBEEG 1 (55 RESEH EL TH - SR WER
BINMERERE BT EESRESH 515 mm KGR - 34> A
LIS YA E 1000 cd/m’ ¢EEBI BB S 5.7 V> HFFHIERRE
B 36.4 cd/A -
[0520] < EHEHI 3>

<BEY (197) FRBBH X - EKTH >

BT ERRABHTEM NS DBRRMALEW(197)
LS FIRRIBE S 1 B A BB EL TH - HH M EM
HNEREE B EESEESH 515 m WEEEE - B4 B
LA B FIAEE 1000 cd/m® (IEBEHE RS 5.6 Vo SLEFHEHIAE
£ 28.1 cd/A -
[0521) < EHH 4>

<& (198) BRERMEREHTE >

BT SESERMEE BN NPD BRAEY (198) ESH
HBH E BRI S (1) a5 CBP L4 - FI KRB E R 1
TR ESE S BL T BEMEBEINE R ER - BIF#4E
HEBH 515 nm KA B4 FLUERFEREE 1000 cd/m’
MERBIERES 5.9V N ERBER 26.4 cd/A -
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[0522] <EE®&H 1>

RTRIERFBLENEZEBMEAMLEY (1) #ig CBP LIS
FIAMRKERERS 1 A ERESER EL T - EHMEEEINE
RER > MIFEBEESH SIS um KO - B4 HLIES

FIHAZE B 1000 cd/m” WIERBIE RS 6.7 Vo ISR B WK 24.6

cd/A -
[0523] WML EEREHERE2F -
® [ 2]
- " BB A EEENE R ERiRIES
EER(ELELnfi= =gy g =Y " ) (cd/A)
BEHES 1 NPD & (1) 6.0 34.2
HHf 2 NPD &Y (66) 5.7 36.4
Bhes 3 NPD &% (197) 5.6 28.1
BHeh| 4 &Y (198) CBP 5.9 26.4
LEEgpl 1 NPD CBP 6.7 24.6
[0524) #Em > WEFEHG 5 KIL®E 2 09BE BT HE - S5

WIE LRI I8 1000 cd/m’ M RERBRE EETEEERBEE R

HESHERER (V) RERME (cd/A)- DT HEMGI KL
WBIINLARERTER A -

[0525]

MZ BB BRI Tl 3 f -
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[5 3]
BREA | EREE BHRE EIFEFEYE | EFER feti
it B (35nm) & & (1 nm/100
(30nm) | (20nm) ¥ wagm | (5nm) | (15nm) nm )
&Y :
Bl s HI HT (251) Ir(PPy); BCP ET1 LiF/Al
HEags ] 2 HI HT CBP Ir(PPy); BCP ETI LiF/Al
[0526] #A%F 3 & "HT, B N-([1,1I"-B=E]-4-F)-9,9- " H &

_N-(4-(9-F 2 -OH - I -3- 32 ) 5 )-OH- 3 -2- i (A LA T B9 3% o 4
) o LU IR H b 2R A A

()
Q. +
L

<HEwkl 5>
<Bi&® (251) ARBCENEEMHRITH >
FERAUTERFESEAIERER  BFEBBHEL 180 nm Y E
ERER ITORHFEZE 150 nm & 1EHY 26 mmx28 mmx0.7 mm Y I
MER (FERE (Optoscience) () &E) - REBHXESE
WEIENTENEREREE (BHNEZE (K) &) WERERF
b Z#ERAF HIHSESZRE R A  BASE HT EREER A -

[0527]
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BOE RSN LS (251) HWIABTEA S - A (PPy),
KSR FESE A AT« UAS BCP HOSEBUIKEE R 5Y - A ET1 1948
B - MOE LiF 895080588 A A B MO 7S 4860 45 MR 4
N
[0528] FAEERSTBEMRAY ITO [ FIKFR R TREE - BHZ
RREE S 5107 Pa 55 1 » & 4 B AS HI 8025 88 B3 77 I 3 »
BUBE RS 30 nm 895 T RE TR IR A S - SR
@ 5 HT WM AET A LRERR 20 nm 10 5 REFTH
MR ERMRE - 87 BRAG LS (251) KK o
WA Tr(PPy)s 87 88 F A 5 S 47 A0 3 LU E S 35 nm 8975
R FTRIETI B - LAY (251) 8 r(PPy), M9 E & Lt
KIS 95 b 5 M5 S PIEI ARG - ST - B BCP B9
0 P A AT IR > DUBE RS S nm 89 R TR ETIY R E RN
B - BT > B BT MRS A AHET IR - LULERS 15
@ m WERETREMUABTERE - SHOEEEES 001
nm/s~1 nm/s o
[0529] HL4% - BKAK LiF M S F A e T s - DS E RS
1 nm By 5= LA 0.01 nm/s~0.1 nm/s WREREETRE - B -
BB SREOFEGE A TN > DUEERE 100 nm B9 5L
0.01 nm/s~2 nm/s AP R RZELR » FREREE > EEEF
# EL 72 4% -
[0530] L4 ITO B 55 4 - 1 LiF/48 % 5 e B M E 7
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BE ITESERSH SISmm KA - B4 ALUESY
M E 1000 cd/m’ MERENE RS 5.0 V- LM ERBER 33.7
cd/A -
[0531] <IL#&#®l 2>

BRTHERBLENERMEIMALEY (251) Bk CBP L
oo FIRMBERE S HEREFSER EL TH - EHMEEE
MERER > M EFREREH 515 mm B9 ERE - B4 AL
EEYIERE 1000 cd/m* MEEERS 5.9V HRNERBERS
31.8 cd/A -

[0532] LI ERREMNE4F -

[ 4]
- 2 BB SRE)E R BILER
EREI i gy vp o % V) (d/A)
a=xv
BB 5 HT (251) 5.0 33.7
Lhagf 2 HT CBP 5.9 31.8

[0533] #7 » SUOFEFHEH] 6~ HHEH 14 RELEHI 3~ LLEe il 4
BB IS T LT - S RIEE LI AT ES 1000 cd/m’ MR EHERE
ERTEEERBHFNESLRER (V) RERNKE (cd/A)-
BUTF o 8BS0 R L B N DA BE A IR B
(0534) 4G F 84 (R BEHEH] 6~ B HEG 14 R LLBH] 3~ LLE il 4
WEBESRETEFNEBIMEER RN TR S P -

[ 5]
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EREA | EiR(EE BHE EFEE | EFES a4
l &l (30 om) & l (1 nm/100 nm )
(30nm)| (10nm) *iE #BE | (10nm) | (20nom)
= .
Eif] 6 HI HT o Ir(PPy); HBI ET2 LiF/Al
P
= HI HT {(ts':'f? Ir(PPy); HBI ET2 LiF/Al
P
) 8 HI HT 1({:5?:?? Ir(PPy); | HBI ET2 LiF/Al
PaN
EHiF 9 HI HT IRl I(PPy); | HBI ET2 LiF/Al
(687)
Fb#pl 3 HI HT CBP Ir(PPy); HB1 ET2 LiF/Al
B 5] e | kEw .
0 HI HT CBP Ir(PPy); (301) (301) LiF/Al
=yt wEYm | EY _
» HI HT CBP Ir(PPy)s (391) (391) LiF/Al
=gl e | Ew _
1 HI HT CBP Ir(PPy), (302 (392) LiF/Al
=il EM :
3 HI HT CBP Ir(PPy); (391) ET2 LiF/Al
=93l &M :
4 HI HT CBP Ir(PPy); (362) ET2 LiF/Al
Ll 4 HI HT CBP Ir(PPy); BCP ET2 LiF/Al
(0535} H%*E 5+ THBl, 5 9-(4'-(Z-5 =B FEEME)-[1,1'-

B25]-4-2)-9H-TE 0¥ > TET2 | 55 5,5"-(2- 3 HH-9,10- = %)= -2,2"-

Britme (RULTRIRFAER) - L RHE 2SR -

49036pif 235



201412760

[0536] <EHEHI 6>

<#tEw (1) BRFELENEEMHNTE HZ>

AU TERESBPSCHERER  HHERBEL 130 nm E
BRI R ITO FFEEZE 150 nm £ (F#J 26 mmx28 mmx0.7 mm B I
HMER (LERHX (Optoscience) () W) - WAEWSHEE
WMEENRTENRELEE (BREZ (&) #E) WERERS
b ZERAE HIRSEMASE A A BMAHE HT rysE SR E A A
MABAZHEYAEY (1) BHRZERA - AF In(PPy); BY
SEBIZRPE A AT - IMAHE HB1 RYSHEZAE R AT - AT ET2 RUSHH
REFAM - MAFE LIF WERZEAARBRAFTHEOEREAEA
°
[0537] FYOEBAZHEERKN ITOR LKFERTREE - G HEZ
MREBE 5x10° Pa B 1k BB MR HIWESE R A ETME
DIEE RS 30 nm B A ETREMPREREARG - MK
AE HT ZRE R M ETME DURERS 10 nm B 5 X ETEE
mMERERERE - B - HRABLEY (1) WEEMHFAFEK
A Ir(PPy)s W ZE 88 FA 7t R REEE 1T N B AR R RS 30 nm BT 5 34
ETEREMPRBERE - LEY (1) & I(PPy); KNEE L KE
A 95t S A REAET AR - 1 > HAH HBI BYZEE
FRHET NS > DEERS 10 nm 85 R8T R 6CE FE
W - T BRAE ET2 WERERAETME  DIEERS 20
nm W AHRNETEEMPREFEHRE SENZREFEER 0.0l
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nm/s~ 1 nm/s o
[0538) Hf% - ¥ AHE LiF WRER A ETME  DEERS
1 nm B 5L 0.01 nm/s~0.1 nm/s FYZRE R EEHEITIRGE - M1 -
HBRAGENZRFERMETNE > UEERS 100 nm #75 H 2
0.01 nm/s~2 nm/s F)ZRGEHERRGER > BB RCE  EEE
¥ EL T -
[0539] 35DLITO BARES MR - LA LiF/48 T8 1 55 I 48 24 i h i o7
@ FF NTEBKERL SIS i WKETN - B FLERY
MRTEE 1000 cd/m MERBIERS 5.2 Vo HEBHBERBERS 43.7
cd/A -
[0540) < E i 7>
<HEfE (501) ARELEN T BRI T >
BT REBRBEXENEEM BN LS DBEMAE(501)
LSk FIFRIBE R 6 AR ESEHR ELTH - EHWER

@ imE BT B E RS 515 nm B GRS - B4 0 B
DIEBTGRE 1000 dm WEESEES 6.2V ILENERNE
2 29.0 cd/A -

[0541] <EHEH 8>
<HKHEEW (551) ARBREHNEBM RN TE >
FRTRIFRFRENERBMENAMEW (1D BRBEMAED(S551)
PLob > FIRMRIREHED 6 W ERERFH EL T - HZHMERK
MMEFER @ M ER/EREN 515 mm K EH - B4 F
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DIESFHBFEE 1000 cd/m* RS EES 4.8 V> LEERBE

5 31.7 cd/A -
[0542) < EEHEHI 9>

<Bb & (687) ARELBH XM EKTH >

BT ERRLBNETEMENMEM(DBRERLED(687)
Bt FIFERIBE MRS 6 B9 LR B A EL T - BN MBS
MEME R ERE - BT EEEESH 515 im WEKEIE - B4
LIEBAIIATEE 1000 cd/m* (EEENE RS 4.0 Vo JLEFEYE R UK
£ 28.3 cd/A -
[0543] <EL&HBI3>

< ¥ CBP AR B LBHI BRI >

BT EEB RSB SR LAY (1) #E CBP LIS
FIF KB EEG 6 WA ERESER EL T EHWE/MINE
VEE NTEEEESY SIS m KGR - B4 ALUES
FIEFRE 1000 cd/m’ MEREI B RS 54 Vo LR ERBER 24.2
cd/A -
[0544] < EHEHI 10>

<& (301) ARERERBEEETHERE (AR—&
) BT >

ERAUTER R BRI HER  BEHBIELL 180 nm &
B Y ITO BFEEZR 150 nm £ (A9 26 mmx28 mmx0.7 mm HJ 3
BEAR (BRI (Optoscience) () #iE) - BHEVIHE
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MEERMENREEE (BRHEZE (K) &%) WEREZS
b ZEWMAT HIRSBEEAFERAA - HAEF HT WEEERFER A -
MAB AT CBP RUSHBIZAE R M - MUAHE Ir(PPy), BUSHEI
TR MAFLEY (301) WEMKERF - BRAE LiF #9488
HAERMRBAGENEHNERERR -
[0545] MERAZEENWITOBEFTEFEER TITLREE -BEZ
TEREE 5x10™" Pa B 1k > B4 > HAH HI 83K B AT 47

® 2o DEERRS 30 nm B FNETEREMNPEREREATE » B
HBASE HT I AERAAET MR UEERS 10 nm 8 5 X ET
AEMPREREEE - BT - B AHE CBP WA H A KA
A Ir(PPy), R SE R A EREET N DIEEK S 30 nm 89 5 K 3
TTZREMP BEC/E - LA CBP B Ir(PPy); WE E L KK E 95tk
5 WG RFAEZAEHE - #i > HRABLEY (301) FHEE
FRAETME > IEERS 30 nm B FRETREMP R ERME

@ HERETHHE  SFHHREEES 0.01 nm/s~ 1 nm/s -
[0546] H#& HWRAF LIFWEREFFAETNE  UEERS
I nm B304 0.01 nm/s~0.1 nm/s R ZRSEBREHETT 2R 8% - M1 >
HMATENAERAETNRE > UEERS 100 nm &5 RK L
0.01 nm/s~2 nm/s BYZRFEHEEREZFER > FERE IR BEE
¥ EL T -
[0547] ZELLITO EfEF B - LA LiF/$8 B R 5 & 5 2 i i i 7
BER ATERSERESH 515 nm KGR - B4 BLUESY
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MAEEE 1000 cd/m’ MERENE RS 5.6 Vo LEFHIBRMBER 32.2
cd/A -
[0548) < EHEH 11>

<HBHEW (391) AREFEEERETFERE (AR—&
) BT >

RTHRIEEEBFREEEREFERENHKEY (301) B
EW (391 LS FIRKBERG 10 W HERESHM EL T -
ENRMEEBINERER  MTEBSKRRAF 515 nm BRkEH
S o BAL > FLIEBYIEREE 1000 cd/m’ MEREHERS 6.0V it
PR BRI E S 28.0 cd/A -
[0549) < EHH 12>

<& (392) AREFREEBREFERE (AR—E
) BT >

BRTRESEFNEEBRRETERENMLESY (301) AL
EW(392) A4 FIRMKIBE S 10 T ERESH R EL T -
EWHMEGHENERER  BTESKRESH S15 nm BKREHE
o BHh o ALUEBRIARE 1000 cd/m’ WEBEES 6.2V It
FFHBE R RE 26.2 cd/A -
[0550) < EMEHI 13>

<& (391) AREREE-GHTE >

FERANTERFREZEHIHEER  HEHBREL 180 nm Y E
BB EAY ITO FEEEZE 150 nm £ 1Y 26 mmx28 mmx0.7 mm BY3K
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HMENR (GLERIL (Optoscience) () BE) - M BHIHE
WEENTENRERE (BMEZ (&) 835) WERERFS
L ZEBRAT HINHESZER A MR HT R EE A A -
BMABARZHR CBP SR EE MM - MAHF Ir(PPy), HSHEIZ
EAR - BMARLAED (391) HERAERM - RAFE ET2 1941
HAEAHM - BAS LiF NENAERAARRAGENSERKE
R A

) [0551] MEBEHIHEERWITOELLKEERTREE - B HEZ
TR E 5x10° Pa B 1k > BB MAE HI 897888 F A1 1T I 2 -
DIEERR 30 nm B9 5 XETHREME R EREAE - #i0H K
AT HT I ZREAAET B DUEERS 10 nm 9 5 RETHRE
MEKERERE - B> ¥R AEF CBP WEFERAMERAE
Ir(PPy); BYZRSE A MR ETME - UEEHK S 30 nm B9 5 XET
ZEMIL B CIE - DL CBP 8 Ir(PPy); BB & L KBRS 95 Ik S

@ HAAKFEAERE - B BRAFKED (391) EEH
FHETME - DIEERE 10 nm 895 X ETREET K E FE &
J& - M > HIMAE ET2 (9ZE R AHETINE > DUEERS 20 nm
MAXETREMPERETERE - SBNEAEEES 0.01 nm/s
~1 nm/s -
[0552] HEt&k HWHAE LIFMAEAMETNR UEERS
I nm ByJ530LL 0.01 nm/s~0.1 nm/s BYZESEREHEITARE - BT -
HBRATENRERAETINE  DRERS 100 nm 89 A R L
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0.01 nm/s~2 nm/s B8 B R KEIE - BHPREE - BEE
¥ EL TTHF -

[0553) 5 L0 ITO B A S MM - LU LiF/45 B 5 55 I 1 2K 1 h T O
T BT EERESY 515 am KGR - B4 ALUESY
PAEEE 1000 cd/m’BUERENEER 3.6 Vo HEFWERNER 28.0
cd/A o

[0554) < EHaHI 14>

<E&w (392) AREREEENTHE>

BT RESERERBNLEY (391) BEMALEY (392)
DS - R RIS E RS 13 Mk ES A EL T - HHWE
BEMEREE  MTESRESH 515 nm KKGRE - B
FALIE B XA 5 1000 cd/m’ (BB E RS 4.9 V. HFHIERK
KE 32.7 cd/A -
[0555] < Lh#gfl 4>

<# BCP AR ERMEERE K THE>

BT BEREEENLEY (391) #E BCP U4 - FIA
KRB ERG 13 B9 K ESE R EL T - SHMEEBINER
EE N EERESH 515 nm WG - B4 BLEST
MEEEE 1000 cd/m’ RUEBBHE RS 5.7 Vo LR ERBER 28.7
cd/A -

[0556] WL EREREMARORRTH -

[ 6]
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. w | LRI ERM FRENER BHBEER
BRI 5 V) (/A
=i HT &% (1) 52 43.7
Biesl 7 HT &Y (501) 6.2 29.0
=R HT &Y (551) 4.8 31.7
=i HT &Y (687) 4.0 28.3
FLEf) 3 HT CBP 5.4 24.2
(05571 [&& 7]

. BFIEEERME | BT EREIE ) (cd/a)
s 10 &Y (301) k& (301) 5.6 322
iR 11 &Y (391) fk&¥ (391) 6.0 28.0
B 12 k& (392) & (392) 6.2 26.2
B e 13 &t (391) ET2 3.6 28.0
Bl 14 &Y (392) ET2 4.9 32.7
L 4 BCP ET2 5.7 28.7

(0558] T - BIFEH I5S~FHE 29 RILBH S WES R

MTCH - S BIEIEUTES 1000 cd/m’ W ENEREEETHE
EBEMBE R EEEEER (V) RERME (cd/A)- LT
HE B K LB O MEAGE R A -

[0559) RS fERI BRG] 15~ B M 29 R LLERBI S (A HE
SRR BRI R T 8 & -
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[0560] [ 8]

R E g BHE B t5
& (30 nm) &
(10 nm) (1 nm/100 nm)
(30 nm) FE8 BREE (50 nm)
BB 15 HAT-CN TBB | &#(1)| Ir(PPy)s TPBi LiF/Al
PaN

EFHE] 16 HAT-CN TBB ﬂ(:;?" Ir(PPy)s TPBi LiF/Al
&Y . .

BHEB 17 HAT-CN TBB (84) Ir(PPy); TPBi LiF/Al
wEY . .

BEHE% 18 HAT-CN TBB (56) Ir(PPy)s TPBi LiF/Al
HEY . :

BEHiB 19 HAT-CN TBB (197) Ir(PPy), TPBi LiF/Al
a=y . .

EHHEE 20 HAT-CN TBB (s1) Ir(PPy); TPBi LiF/Al
asx? . .

B HE) 21 HAT-CN TBB (214) Ir(PPy)s TPBi LiF/Al
=y , ,

TP 22 HAT-CN TBB (26) Ir(PPy); TPBi LiF/Al
EY , ,

P 23 HAT-CN TBB (210) Ir(PPy); TPBi LiF/Al
&Y : .

] 24 HAT-CN TBB (212 Ir(PPy)s TPBi LiF/Al
wEY . .

B HP 25 HAT-CN TBB (215) Ir(PPy)s TPBi LiF/Al
=y’ . .

BHe 26 HAT-CN TBB (48) Ir(PPy); TPBi LiF/Al
&=y _ '

B HR) 27 HAT-CN (20) CBP Ir(PPy)s TPBi LiF/Al
&Y :

EHif 28 HAT-CN TBB CBP Ir(PPy)s (366) LiF/Al
wEm :

EFHil 29 HAT-CN TBB CBP Ir(PPy)s (424) LiF/Al

FL#4 5 HAT-CN TBB CBP Ir(PPy)s TPBi LiF/Al

[0561) A% 8 th» THAT-CN, & 1,4,5,8,9,12- A& =%

ANFEE T TBB, B NUNYNYNY-U([1,1'- B % 1-4- 2 )-[1,1- B
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#1-4,4-Z 8 - TTPBi, B 1,3,5-Z(1-FE-1H-ZEH [d]peme-2-5)

& (PRUTHERFMAER) - LTI RHEAEERE -

oo
o Co

HAT-CN BB

G
3T

TPBiI

[0562] <EWHA 15>
o <#fEY (1) ARFBXENETEMHEOTE H=>

FERUATERFREVERENR  BERBE 180 nm W E

B ER ITOHEZE 150 nm £ 1FAY 26 mmx28 mmx0.7 mm By 5

AR (OEERIE (Optoscience) (i) BiE) - B BWP I HE

REENTENRELEE (BRNEZE () 838) WERERS

b ZEER AT HAT-CN USRS AR E A A - A HE TBB By$EEL %

KA - MARARHNAEY (1) WENEERAM - KAF

49036pif 245



201412760
Ir(PPy)s KISEBUIRSE A 4 - BUAE TPBi BUSHBARSEA A - AR

LiF RSB ARERA A RMABEBREAER A -

[0563) FAEHXBERWITOEEKRKFEFRTLEEE BEZE
R E 5x10° Pa 5 1k ; B ¥ A H HAT-CN B9 7K 8 i i+ 1T
mzh > UEERS 10 nm 9 ETHREMPREREAE > &
¥ A TBB By ZE$E B AT 02 - DURE S 30 nm 8975 5
ETREMPRERERE - B > HEAFLEY (1) HERE
FAFHE AT Ir(PPy)s A R A RRETME  UEEKS 30
nm B G RETREMP AT HE - LULEY (1) & In(PPy); I E
BEEABRES 95 b 5 WAAKRFAEAREEE - B > HHASF
TPBi RYZREE A FHET A > LURERS 50 nm 8975 1T Z KM
MREFHEHBE - £EHAFEEESR 0.01 nm/s~ 1 nm/s -

[0564) H1% HHAF LIF WERFERAETHE > UEEKRE
1 nm B AL 0.01 nm/s~0.1 nm/s BYZREEH B EITHRE - B >
WA BB ERERMETINE > UEERS 100 nm B
0.01 nm/s~2 nm/s WZRSE R ERAHESE  ELVREE  BR/HE
# EL T -

[0565] # LA ITO BREEMGAE - LI LiF/45 8 6 £ ke % 2 il I E I
BE HAEESEESH 515 mm KA SE - B4 > AUESY
MAELRE 1000 cd/m’ MERENERES 5.2 Vo LR BERBER 28.9
cd/A o

[0566) < EHEH 16>
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<HKEw (66) HNFNXEHERMRBITH >
BRTHEERF LB ERBMERLEY (1) BEALEY (66)
PAot - FIRMRBE RG] 15 G EKRESER EL T - SHMWE
BEMERER @ MTER/RRREF 515 nm B9k EHK - Fit
FALIEE R WI4A5E & 1000 cd/m® (Y ERENE RS 4.8 Vo HLEFAYE W 3K
KB 37.0 cd/A -
[0567) < EHHI 17>
® <BLEY (84) ANRFIEN TBM B TH >
RTBIERBLBHNEIEMBKEY (1) BEAEY (84)
Dot FIAKBRE RS 15 BT ERESER EL T - EHWE
WREMEMER @ ATERKRE SIS nm KK EFHK - B4
RLVEBFATZE 1000 cd/m’ HERBEES 5.6 Vo LENERNK

KA 35.9 cd/A -

]

[0568) < EHH| 18>
® <HEE? (86) AHNBLEN EEMBHITHE >
RTRIERBXBEERMHAEY (1) BEAEY (86)
DAt > MIRMBERS 15 (T EKRESHER EL T - EHWE
BEMERER @ QA ERHREH SIS nm 9 ERK - 54
LB FERE 1000 cd/m’ WEEERS 5.0 V. LB ERXK
K 29.0 cd/A -
[0569) < EHH 19>
<#E? (197) BRFELEE BB THE >
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BT REBSR BN TEMENLEW(DBRBAEW(197)
DA FIFIRIBE RG] 15 M EREBE M EL T - EHWE
BEMERERE I EERESH SIS nm BHREHK - BH
FI LB FI AT B 1000 cd/m? WERBHE S 4.9 V> BLEF A B K
KE 32.4 cd/A -
[0570) < EHEHY 20>

<HEw (51) BRELENEZBEMEETHE >

BT ESREBN BB KED (1) BEALED (51)
BAAh - FIFRIBE RG] 15 095K B M EL T - HHWE
BRMERER AT ESKEESH SIS om WKERL - 54
FLIEBFIIATE 1000 cd/m* (EREIERE S 5.1 V. IR ERK
RE 39.2 cd/A -
[0571) < EMpH 21>

<HeEw (214) ARBLBO BB TE>

BT SIESREBHIEMBLEM(DBRELED(214)
DA > FIFRIBE G 15 MR EB A EL T - BEHWE
BHEEREE > B TESHESH 515 um (RERX - B
FA LI BRI 455 1000 cd/m’ WERENE RS 4.2 V- LB R
E 35.2 cd/A o
[0572) < EMHH 22>

<WbEw (26) ANEEBH EEM R TH >

BTSSR BHIEMENLEY (1) BELEY (26)
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St FIRRIRE RG] 15 B R EEEK EL T - EHRE
MG E v B I A AR S 515 nm Bk @R - B
FALIEBFIIASEE 1000 cd/m® (WERBI BB 4.7V BT
K 42.2 cd/A -
[0573) < EHEHl 23>
<KHEW (210) ARBXEBOEEME G TE>
BRTREBR LN EBM LAY DBRBRLEST(210)
@ VU FIRMRBEME 15 995 ERESEH EL T - EHWE
BHENERER AT ESKESH 515 nm Wk EEY - B4
FALIE R W45 & 1000 cd/m’ WEEEH BB 5.1 Vo BB
KRE 32.7 cd/A -
[0574) < EHEHl 24>
<#E? (212) ARFEXEN BB THE >
RTREBR LB EBHENLEW(DBEELET(212)
@ LU FIARBERS 15 W HEREEER EL T4 - SHWE
BRI E W E R > R AR E B4 515 om & EH X - B4
FALIERFIATEE 1000 cd/m’ HEREIER S 53 V> ILENERXK
EE 27.0 cd/A -
[0575)] < EHWH 25>
<#E? (215) ARELEN EBM R THE >
BRTRIEBBXBN EEBMENLED(DBERALESH(215)
DISh - FIRRIRE RG] 15 (5 R EEEE EL T - EHmME
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BHEIMERER AT EERESH 515 nm KGR - Bt
FLUE B PR E 1000 cd/m’ BRI ERER 5.5 V- LR ERXK
KR 27.7 cd/A -
[0576) < EEHEHI 26>
<& (48) ANBXEN X BM R TH >
BRTEBEBRLENIBMENLEY (1) BgihkEY (48)
BUAL - FIRMRBE S 15 B R EEE R EL T - SHWE
BHEMEREE  ATESKEESH 515 nm B&KEEX - B4
FALIE B E 1000 cd/m® (MERENEES 5.5V L ERX
T 29.2 cd/A -
[0577] < EHif) 27>
<BEm (209) ARERERBHTHE>
FEANTERESERTHENR - BEHBELL 180 nm WE
EREY ITOWEZE 150 nm 5 1FAY 26 mm»x28 mmx0.7 mm 3
PR (BRI (Optoscience) () BiE) - HFBHIHE
REEHHENRERE (BAUEE (K) M%) WEREFS
b ZEEMRAE HAT-CN RSB ERA - RABABHNKE
¥ (209) WISHBUFREEFR AT - AR CBP MySHBUARSEA /A - MAH
Ir(PPy); HSHEIZRSE A A - IRAE TPBi WUSABRIZRE R AT - MAE
LiF BO$HBURE A/ R M A E B ss AR A 4 -
[0578) MEWEXHERNY ITOBLKFERTLRE - BEE
MR E 5x10° Pa B 1F » ¥R AHF HAT-CN K98 H A 1T
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m#E > DIREERS 10 nm (A XETREMEREREIAEF © #
MEBAFTLEY (209) WZEE B ETME DEERKES 30 nm
WA ETEEMPRERERE - BM > HRAFE CBP WHKE
AMEBAR In(PPy); R E R AR ET MR > DEREKS 30
nm By 75 UET R E R B E L - LA CBP & Ir(PPy); WE E L K
AE 95 b S MU RREAFERHE - #1 - HHRAF TPBi By
ERAETIE  UMEERS 50 nm B ARNETRENFERET

® BEeE  FEHAEHER 0.01 nm/s~1 nm/s - |
(05791 H1& > WHRAE LiIF EAFEAMETINER > DEERS
1 nm B 70 LL 0.01 nm/s~0.1 nm/s BZREREETERE - 81 -
HBRAR N ABERAETINE > URERKS 100 nm 895 = LA
0.01 nm/s~2 nm/s RYZRFHBRAPESE - FHVRKER > EBE
#% EL Joff -
(05801 35 LU ITO Eff /58 - DL LiF/$5 B fR 55 e A% 2R e &

Q@ EF AEAEESHSISmmi&kaRY - - B4 BLUESY
fE3EE 1000 cd/m’ MERBIEES 6.8 Vo LMW ERKEKRS 27.2

cd/A -

]II

[0581] <;§}f@1§ﬂ 28>
<KtEW (366) HNEBEFERENTH >
EAUTERFERERSEER - BFEHBEL 180 nm WE
B AER) ITO B E 150 nm & (F#Y 26 mmx28 mmx0.7 mm #J 3
BEM (JEERIX (Optoscience) () HWiE) - BEEWHITHE
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201412760
REIENTENRERE (BHAEZX () /E) WERERS
o ZEEMAE HAT-CN fysHBIZRE A A+ - R R TBB HYSHEZK
SR - IMAE CBP HSHBIZAE R M - AR Ir(PPy); RUSHE
SERA - MABARFHENMLEY (366) HHEAZRFERM - RARE
LiF fSESN AR E A R RA T BN REER A -

[0582) MEBIHEERWITOELLKFERTREE KEZE
KRB E 5x107° Pa B 1k > HAB M AT HAT-CN B9 8 At ETT
m# o DIRERES 10 nm B9 A NETREMPREREAE @ &
¥ A E TBB HIZHE FE A ETNE - DURE S 30 nm &Y 73
ETREMPRERERE - BT 0 HHRAKE CBPHREA A
MAE Ir(PPy)s 9 ZK 88 A A R RF /T N LURE KR 30 nm #9755
RETREMF KB HE - LI CBP £ Ir(PPy); WEELL KRB E
95 th S Y AR REMETREEE - T > HRABKEY (366) 1Y
RERMETME  UEERS 50 nm W AXNETREMERE
FEHBE  H£ENEAFEEESR 0.01 nm/s~1 nm/s -

[0583] H% > HWKAHE LIF WEAFERMETNE  UEEKR
1 nm B9 2L 0.01 nm/s~0.1 nm/s B 7% 83 B ETAE - #iif >
HRAERWERERMETME  UEERE 100 nm 897 3L
0.01 nm/s~2 nm/s FZEEHRERAHEE H BHPREE  ER/S
# EL Tt -

[0584] 35 LA ITO B &5 AE - LA LiF/$5 %5 A 55 B M 2K 1 0 1EL o
BE HTESKEESH SISnmBEkEaHY - B4 AUESY
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MEZERE 1000 cd/m’ MERBIERES 6.6 V- LR BERRES 26.1
cd/A o
[0585) < EHEQI 29>
<#E? (424) ARETFEBENTH >
RTBERETHERMENLEY (366) BE/LEY (424)
Dot > FIRRBRE RG] 28 B9 FEKESEH EL T - ZHKWE
WEMNERER > A EREREZM SIS nm WK ERY - B4
® FILUE BRI M4 5 B 1000 cd/m” BB ERES 6.4 Vo LRI ER N

RE 27.5 cd/A -

ol

(05861 < LE&EHI 5>
BT ISIEB BT B SLAY (366) B TPBi L4
FIFI 4558 5 56 B1 28 #0F5 AR 85 # EL To4 - 2 % 7 B A MG A1
BB S EEEESE 515 am 85 T « 54« LS
@A 1000 cd/m® (EBIBIES 5.5 Vo HE NS ANES
@ 271cda-

[0587] DI EXEREMMNE 9 -
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[5% 9]
BRERENY | BENIE | EFERENY | REER BIRSEE
¥ g = (V) (cd/A)
BEHERY 15 TBB & (1) TPBi 5.2 28.9
Bl 16 TBB &Y (66) TPBi 4.8 37.0
Hhesl 17 TBB &t (84) TPBi 5.6 35.9
ETHER 18 TBB &Y (86) TPBi 5.0 29.0
EHhad 19 TBB & (197) TPBi 4.9 324
s 20 TBB &Y (51) TPBi 5.1 39.2
B HEE) 21 TBB &Y (214) TPBi 42 35.2
R 22 TBB &Y (26) TPBi 4.7 422
BRI 23 TBB &% (210) TPBi 5.1 32.7
BieH) 24 TBB &Y (212) TPBi 5.3 27.0
BRI 25 TBB &Y (215) TPBi 5.5 27.7
B 26 TBB &Y (48) TPBi 5.5 29.2
R 27 bk CBP TPBi 6.8 27.2
(209)

EFHE] 28 TBB CBP &Y (366) 6.6 26.1
B e 29 TBB CBP &Y (424) 6.4 275
He# S TBB CBP TPBi 5.5 27.1
[0588] < #FHFEBEAYHEIE >

<HK (1) FETRHALEDVE TFBERIUZE >
# 26 mmx28 mmx0.5 mm BYIHBER (HARBT (&) &
&) FEERXHER  WXEWUXHEERERLERS 2 mm §
MTHEEENSBEERKFZENTENABERENEIRE R
BE-B RBREFENSEAEARENEZERET - HE

BB E 5x10° Pa AT B 1L - HAERAFETME

LU & %,

210 nm W ARERPERAN THEER - ZFEHEER 0.05 nm/s

~ 1 nm/s °

49036pif
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[0589] &> B AL LAEE TR BB NERETE %
EHEBESELENERERSE L BRABR (1) iRk
EYNHEHKZREAM —HREREEEB T - BEEZHREE
5x10° Pa AT B 1k » WS A ETMAMEER (1) FERHY
e - BEER 6 um » ZFEEES 0.1 nm/s~ 10 nm/s
[0590] #Ei > MERERSE T REAUER EHEEBENSE
EE > BBERENFHEAEM —HRERREEED - %%
@ CEERULHEEBEXTHEEBNRETHRENEBERRR
4 mm’ B R - MEEMBRBE 5x10° PaLI TE I - WK
FAMETIE > DIRERS 50 nm (W ARXF K LEEER - K
S E S 0.05 nm/s~ 1 nm/s o
[0591] B RAHEEREMAMRITHRME (Time Of Flight) %K H
M- BIEREATENRELEE TOF-401 ({Ek E MG ERS
( Sumitomo Heavy Industries-Advanced Machinery) (%) SI3%)
@ EN- - UBAFEEFALREN  NELBEBMETHEE
WmeEEMEEENERNRET » BLEHN T IHEEERR
6 BHIBFRRCEF (transient photocurrent) iR HEH XK -
R IRBEEOLERE OO RELBRRN & R A
# EL MR BB R8s | (AR CMC R BRRAF ) # P69-P70
Hi#H -
[0592] RHRBIEHRHER R 0SMV/em BEBEBET » = (1)
FIRAAEMNEFEBRER/T 2x107 (cm™/Vs) WG R - &
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BB RERT 4x107 (cm?/Vs) HER
[0593] <= (4) FIRTFHLEVNERRAE >

B (1) fIRALEYBERRK (4) IRTINLEYE
1THE FENERENEERR 8.2 um - FRILLSL - FIAER
M5 ERBER G - WA AAERNSTERETESRNVEH -
[0594] RARBEIERER > R 0SMV/em BIBEBHET » 3 (4)
FIETRHNALESYNERBRRERT 4.6x10° (cm’/Vs) BIFER -

[E 2 L "TF A %]
[0595] MBAFUPNBRERRK AIRE-ERETREHERK
BERVENERESBATH  BAHFHENERKEREHENE
BHEES -
[ RFataREA ]
[0596]

100 - EREE SN TH

101 @ &R

102 : (5 R

103 - BREAE

104 : EEEE

105 : FHE

106 : BEFHEE

107 : EFEAE

108 : &k
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HH 5 ELH [

Il —EERESHLUTHAAME  sEEFETERER (1D AT
RO ERBUSRTERCE YR HE

(L=l (1) &>

X B-P-P=0-P=S-P=Se- As * As=0 + As=S - As=Se -
Sb ~ Sb=0 ~ Sb=S ~ Sb=Se ~ AIMEVHEHIERE 3 B~ 11 KK
CBILE KBURKAERERSE 3E~F 14 KNEBTE
HFEBITE >

AR -BIER CEBRE DESHIBIMBIIRINANGERE
HATRIMARES FRE > BN 2 BRAVEHESERER
MRNZERCERRE > A

Ltz (1) frRmME T EBEREES—@ES > MA Ll
SREBPHES —ESATRRIMR) -

2. MHHEENEESE | HR RN ERESZ L THERAME
SEREETHRER (1) AETHBIEBNLSRATERLEYR
EE

\|
/|

49036pif 1
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Ya & W/Q\Ya

| |

Y~ l ik
X
| ()
N

Ya \ | \Ta

|

Ye_ oy ZY?

Sya ye

( Baez (11) o

X £ B+ P:P=0-P=S- P=Se- As - As=0 - As=S - As=Se "
Sb ~ Sb=0 - Sb=S ~ Sb=Se ~ A RWEVHTEIHRE 3 K~ 11 KRAY
SBTE  HEURKMNAKBHRE 3K~ 14 RHNEBETR
HeEBITE

YO RIS C B N> PR —&R s 2 @ Y EzE
Y 2R BT — MRS N O+ S B Se > BT 45 BIB 1L T
WA B—RBEWBENIRRETITREME RBEC KR - FR
BRULIEER 0 MEN 2 ERATEHERERERMNZLER M
BB - A

Lzt (1) frRAESEBEEEL —ES > H LB
SEBTHED —ESATRMRIA) -

3. MEMHGEHEEFIEES | ERANERESFLTHRME
EFAETHERX (I-1) ARTHEIEBNSRSERLE
M

49036pif 2
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| (11I-1)
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MATERIAL FOR ORGANIC ELECTROLUMINESCENT ELEMENT,

ORGANIC ELECTROLUMINESCENT ELEMENT, DISPLAY

DEVICE AND LIGHTING DEVICE
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An organic electroluminescent element having improved driving
voltage and current efficiency is provided. The organic
electroluminescent element use a polycyclic aromatic compound as a
material for the organic electroluminescent element to improve the
above-mentioned properties. In the polycyclic aromatic compound,

a nitrogen atom and another hetero atom or a metal atom (X) are

adjacent in a non-aromatic ring.
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