S==5] 10-1540053
(19) Ha-a=E5 3 (KR) (45) 22AA 20154079299
9 == (11) $5¥3%  10-1540053
(12) s553FE(B1) (24) 529x 20154079 22%
(51) =A53]E5(Int. C1.) (73) S31d4

CO9K 11/06 (2006.01) CO7D 487/04 (2006.01)

F43)4 QA ]

HOIL 51/50 (2006.01) ANE A ZATF 22 176 (A Y9E)
(21) gz 10-2013-0065493 (72) ¥y =}
(22) E¢4d=}k 2013:306€074 ol= 3k

AArAR Az 2013306907 A7 AGA 2AT 202 176
(65) F/MHZE 10-2014-0009019 ubA 7
(43) F/NL=k 20140:301¥22Y9 A7 AGA 29T Anpx 2 176
(30) XA+ (A A=)

1020120073487 20121107905  thghl = (KR) (74) tjgl el
(56) A7 =399l glo}

02011060877 A2+

KR1020100073954 A

KR1020060122874 A

KR1020110108221 A

sz QA SJete] Q1gE F4
SR EE A AR AT
(54) ol WA Ate {7 LG FE F o)E THINE FU1A7EFLR
(57) & <
oS 5] gk 18 FAEE FUEEEEE 2 olE EFete RV EEAAE ATt
[8341]

— = R2
X T—\ /Y
O '
Z
/ R3

87 HE e ES 1% A ZAE FAEA §U1A gAY H8d 4 dom, o] AS KU1
ael WHEE R 24 $9e 4L S AT



(72) &=t
Aol
71 Al
olti#

7] AAl

323

7] AEAl
%

7 A

o e

TYT AvA R 176

TYT ArlXE 176

TYT AriXE 176

TYT AriXE 176

on

E£0 10-1540053




SE5451 10-1540053

o A A]
I
A7 1
sh7] 3k 12 BAIEE f71E33 s
[3}8}41]

R2 % R3= Z47F m@How saedat, C1-C109] A4 &7, 3-Cl09] #4144 €4, C1-C109] <=4, =4,
YEY, (F:E5 Si(CH)sel A,



on
M

£39l 10-1540053

FFa9AE, C1~C109] A 24, C3~C108 A 24, C1~C108 &=FA], =4,
vloldld, y=d  HAdEHAd, ZFFodd, IHAE, HE, ovygE, Ego}
Elodd, EolZ, EoltolE, wExd, vAd Iud, Fvtd 2 Ego}x|
2HE e s sy ol AR A& T WASE B©ag 6~309 olEY] = g

14 % F%,SI(CH%)% ]‘é,
=, SAE, SAoE,
d7]2 o]Fox o
A

5~602] e 2o}
ENE=
A7 2

B71 BAag 6309 ofd EE ©BASF 5-60°] SHZoldre dd, uxd, wpolsd, wouxd,
Edd, EFedd, v, dgE, onnE, EfokE, SARE, SAltolE, Hledld, ElotE, Elojro}
,dEad, Fevyd, dAd, JeuAd, Eﬂo}ﬂ‘é iﬂ?ﬂﬂ‘é, Hzeon|thE, WESARE, W
olZ, FlE, FAxEd, olaF=ed, A% wE vy del AL EFow = §73agHE .

=

Al

Al 2 el olA,

7 s e bl ket

17-24, 41-48 % 63-68 F9] o= 3Rl AL EAHCE 3=

bt

it
Ho
N,
(i)
ofd
o
4]



SE5451 10-1540053




SE551 10-1540053

A7) ARG ES R EFAEAE AR F AF B4 FAE BH AL BP0z s §71uFed
=.

7% 6

S FF Aolo] HolE BYFEL TP AF EE BEFow olFoAE §7] WukFe] PAH Qi
7187 Aol 21014

71 F7) WeS T Holk 1T ool ATE 19 fURRERES 1T dReE EE 2F o) £9ow

o sk 1A Ak

o
rir
2,
lo
A

A 6 @l UolA,

%
N
Ho
N
1)
)
1)
)
il
o
r [}
o
J
1
fol
[>
[t
il
i
it
%
Ho
n
rir
pou)
tlo
Jm
oN,
o
utl
ol
rir
o
N
L
N
(022
oL
B~
>

= o) 2 e = = P = 0] = o S = =
&, BTFUF, BI3FET, AT, AAFET, AAFYT 2 550 o] EAdE H4F5H FxRE e A
(e} =] - [e)

< 5AoR 3= 717 EF A

[0001] Eoage AR A7IRSEE U o8 gt f/1H/uBade BE Ao, wo FAHon: AY
w4 SAE BARA AEHE ARG S70REE L olS ASen b 47 W ARl B Aotk

W E =

[0002] OLED A g &&8 AAstE 71 Ta8 890 W3d ARor). &d ARZE dAAZA g3 A=V 4
AREESL Qloy, ATEFe] wAUF A Y AEY MEE o]2H o 4u7hA] U a&S MAANYE 5
e b 2 90y F shuolt. AAA oldFUIDEE Ado] 934 w3 Ague dy dHA Jey, 7
RGB "M&E % (acac)Ir(btp)2, Ir(ppy)3 % Firpic 59 A&E7F <&A vk, 53], #H A&, FrjdA @2

r
g AmEol AvH Sl

[0003] g FA e TAE A2 dAZIA BP7E 71 de A e, BCP, BAlg 59 ATXAFS 4843
TEEC] OLED7F A=) glow, die] so]oo] G BAlgHEAE SAER o83+ 11459 OLEDE
A8k vl Ac},

[0004] a3y 7€ ARES W BEA SHdME fEd wo o] uj$-

2]
FA4 oA, IF oM a2 T2 FHE A
(n/AH) v AFas o2z, AHFgE2 A o
ofopgitt. AAl 13 wF AnE ARSI OLED= HF
8 oy, Q1 ©F A5 TAER BAlqu BP & FHe] ARE AHEE A9, FFAEES A
vl g el xobd Ay a&(Im/w)deld 2 ofHe] glvt. HE, OLED &Apll M o] 1 5w
RS EReE piol HAE Zeto] B HAHIL, B Aol Holdt EAE AR el &



[0005]

[0006]

[0007]

[0008]

[0009]

[0010]

[0011]

SE5451 10-1540053

Bode Y 4 525 BARA R 0% a4 488 & Am, 470 WP Aol 48T 4 FEA
e BE S gov], WFRE, A%, 94 4 R A4 FEL FPND £ JE ILBATRS AT
A BAow d)

#A] AE 78

e ab] e 12 ZAEE s e At

ELRH

7] Al A,

o, A7 A W dadx, Y

=, JkE, ovuE, EfokE, v

b ARAQRE, 3R = Si(C1~C5



[0012]
[0013]

[0014]

[0015]

[0016]
[0017]

[0018]

[0019]

[0020]

[0021]

[0022]

[0023]

[0024]

[0025]

on
Ju

£3d 10-1540053
o 97),9l Aol RIS FEAS, A L BE 247 SYHon Sadd £ Ahdgfeln;

Y AL EE AR, ¥ F HoE s Aafateln);

R2 2 R3E= 747 H¢H oz FaUxl, C1-C109] A Ee= 22X &, C1-C109] 434, =24, YEL,
CFs®=E Si(CHy)s0l AL,

29, C1~C109] #d =& A4 &7, C1-C109] &FA], =24, YEH, (F;,Si(Cly)s,Ald, nloldd,
28 AdEYd, ZFodd, 9FE, JgFE, ouuFE, EoFE:, $AE, SAYolE, Elodd, Elo}E,

FeobE, deAd, duAd deud, dAriud % Egjopdr]R offoixl o rRE HEH = 3
ojFel Afr|m A& i WA FE i 6~309] ofHY] EE w4 5609 |E=otd ot

[

Ch
s
E]
U

7] 7] WS F AolE 15l ¥ owye] GYIMRATRS 15 GEOR Ex 2% of¥e] 2P0 Fal
E A BHoR s fU1 AV REAE AT

Wy %3

Bounel we f/URRTRL AR W4 BAE BARA 47] 2@ 2 AT 5 ow, §7] 2@
Aol WHEE, HE, D4 Y 2 2% FEe FPAUG

wge HAe7] S FAF W

=
W e sekA 1R AEE 7R seEel B9 Aotk

WL, 1<y

Z
R3

&7 AellA,



[0026]

[0027]
[0028]

[0029]

[0030]

[0031]

[0032]

[0033]

SE551 10-1540053

; , ol |, A7olA e AAYA, Akag
b, FYEA EBE 51(c1~C54 OLZJ_» 19, R1& , IE, AEF, onuE, EfolE, Ig
od, Fgvigd, FdeAd, geoAd, Egoixd T YZErjoln, W AaURl, YAk e Si(C1-C

o 97),Ql Aol RIE REAS, A L B A7 BYHoR da9d wE dadgelv;

¢

Ve A4 B gadxey, ¥ 5 Hojx st dagdrtolw;
HHog 4092, C1-C109] 4 T X4 <42, C1-C109 LA, =4, YEH,

Fra9xt, C1-C109 A e FA43 <47, C1-C109] ¢FA, =27, UEZ, (F,,Si(CHy)s, dd, vlelsld,
Uz, AdEd, ZFodd, dE, HuE, ovvE, EfolE, AR, SAltelE, Elovd, EojE,
oo}, FgAd, dtAd Iud, Fuod % Egelxdr|Z o|Fofy FoRKE MAYHE
U olae] Xz X3 wE v XEE BAag 6-309] of7] i wAS 5-609] & E 2ol 7)ot}

A, Y] Bad 6309 ofY R B 5609 sdzolde #Ad, vxd, wolsd,
solutzd, slgEdd, ERedd, WE, duE, ovuE, EdoE, SAE, SAlelE, ey, H%
%, Hotlel®, vy, ANevivid, sebAd, deltAd, Selobdd, WxE ey, WxolvtE, ¥
SAE, WMxEolE, ke, Awed, oladEeld, JF E: Wddrd + Ak,

B710A S ke s



[0034]

[0035]
[0036]
[0037]
[0038]
[0039]
[0040]

[0041]

_10_

2
=

£3dl 10-1540053




[0042]

[0043]

(A1 (7]

B

SR
il

_11_

SE5451 10-1540053



SE5451 10-1540053

_12_



St 534
Yas S8
s Smd
5%@@ %%%
5
%%%lg@ %O%%M@
S R A
0 F5R ot
s “Sase
sz Shef
e “Sged

_18_

SE5451 10-1540053



61 10-1540053

62

64

66

68

70

T2

4

61

63

65

67

69

71

3

[0044]

2]
ofy

=
&5

S} Abelo] Holw

l

Ko
=]

[0045]

0

[0046]

k)

ARA F71A71EF A e 29k

=1
=

SAE

[0047]

[0048]

e

THUE 45

o] o]

KR
=1

SRS

[0049]

[0050]

el

F71ol oA

S

3
s

tol ol & 5o ddn. ey,

S

Al o

[0051]

[0052]

F7I=

g &2 (HBL) =

¢]=(FIL) &&=

=
T

£Z=(ETL), A=A

A

H,

[0053]

A=

jmul

o}A(120), AFet41(Sn02), Abskered(Zn0) ol A&

SHE

)‘:]‘_

Ho

)

[0054]

FHZEZAloPA(CuPe), 4,4' 4"-EZ=G-HEddoln ) E

_14_



™ o~~~ [ —_— -
0o 0 ioﬂﬂ‘_ Jlo‘L‘MOLU\)‘LI ].l\l/yt — —_— . —_ y
2 °3 {z% $I£%5% §E°r %¥ F zifE fg I ZE P
I BE Ho &Y o N EE T 2o = ; _ o F _ -~ = = % Mo )
2 -% FEEF eidiTe 5853 L4 ow wo¥ Do L 3o ER
ToE T ks E SEZs Fs M 4o U5 0B pRD LW " E
2 2L Tox FIMLAT S SR w4 F S T, B2 bE T %
roR e T PR TEExn = W BES T L T T PR o B
ur » B S e T W= 8o 7 A TW S W= GO T 2
e W= = 1rutﬂp|9|\_)], uoE 2R ™ e - W o | e B
wouly ;= T T R 5 PS5 o 1] o T3 x g Ao Mo 4o <
o 2 BT PawmmEw B Eg = _oxwE L T a@w i T
e o Moz ®z 4 RS mEogsamEs If ok Sim X ENcE
T »E = oW R = G Mo o8 g 8 = 5 & " o & T o=
N F;W " iMﬂE}] o S L] 7o o iiet B . T o mo S~ N
w5 T 7o B R & X - s iy w W X M
CHE wSh a2z G Evg b wom IS Lo % Ty b o
%U_ro zoﬂ‘_% E%H@ﬂwﬂmﬂ ﬁo%xﬁﬂﬂ oo mﬂ < EM_.NL wmmm_w zm wﬂuoL.L MW%M MEE
= 1 KB o X N w2 o B 2y ol N o
m/n_wél @@@ ﬂ_.zaiw?d% }WE_ w - umouo meE e Al_AnJM.L,mo zoaML ,momrﬂ
- = il Mo X H Njo phy oy uw ST R ‘\m)ﬂ S = Mo B o o o Hl o o = - W R el o
Ey RASE B ST cdew @9 o A or Mg o MR o G
= A w = I A EW BT G m No &b % O U D T a
B oy mA B I Bl mgy Mo 2P gl M U ® % % ~ 2
Pul gy o bF REMIEZTg S wmd  FX 4N =m0l kg T 0 w B
< Mﬁ_ r oy ] o= < ~ py ey T e E . ol T T T o= =
r=g El= M _ay% ams My ga iz BE o® by BT T
ﬂ.AXM HWW ol = o R WMEM( o = \L/w_. o = mo Wr - delonuAl ™ il
~T 8 4 o oL = w o 2 i 2 moZ ° ST -
4L e L2 R A mo Fo © = oo B o o S T W E
ET LIE HEmdZ LMo mord o mra wR o ST gt T T
TSk re @A IE FpEd P g o xR Moo R W oa R m M 5 ©
mE R W S ICL R = ey i G Bl % o OT - Jo b W 5!
FET gl P SEE - S e K T ) T
W = ° = SN 0 0 o o= e S A S B
o i XY = o he A :r ] Wmoe T % o R TR T o — o R o BT N
—_ K oy OB el ol T il =
G LW e m de 2 W R T 5 w R ° R I
M_u\ ! ‘W s Wﬂ_ ME Hr do < ‘_lwl H7 % m B H Mﬂ il MT MH o ) ‘% alyl Muou Mﬂ olo - to < A_ﬂc Eaﬂ o W
Jm5 20 L A = gy A CHRCH A T S e I Sam e~ g 7R
T B EWH e B T %aaAmM 3 o BN o %%A_nm e Ex
w 42 “ﬁ,z_o méﬁw,%ﬂ Ca=In ) m%mw%w_ %%@, %ﬁ@ﬂﬂ@m %gﬂ gy
S = = "o = - J o= !
LPZ phE SadlpiegBdl SET bl epd Per B afE AL oz
=z % B PryEleT NenhE eI pe ZEh O cE®  BEL RLT 2E
S N RO e 2 oo s 2 1 = A RANI oy = Mo o= i
< ™ X ™ WK = A~ o] Jo o A= X i % L %) ~m ) - 2 o Ay =)
LE = T = amw Trg o o x M= N < T gy N Y R o B
S E2 = T LF S QH_EoS N N - Nm S 7% o = dlo Nk T JQWO e
ST BE L @L:uﬁﬁwﬂ%ﬂﬁ momua_u,a G B ;&oao ﬁo% . WWﬁ Yo ® S Tt S
< M2 Mo AXE BT L mr T omg Pl ome S ® T, 7 N T T
SR 2 do g 2 e e T e N ° o 5 M g X R S
Sx g oW L oxh N Mo o 4 B o g T mow @ Mo -5 N TOE 5 m
SRS - S e S ME® PRI a3 e g wp _—
232 EBIF $e”0 ST BRI L et BT DLz i 4 FEE D6 “E
- Rl R — = No ) e it A .
S E ePze w3 RwdY #mwm%ww% Jo pwdd XEE o x¥x TLE B
LCIE —~ L S =Sy N 2 BT R oo 2 ! S ~ & = %o
LS W%m_am Lﬂﬂmaum\fu%ux ﬁomﬂ X = zooq wﬁMo LMLMq_,.w% = S uﬂﬁﬂu%mﬁ meﬁ_zﬂ 2 mm
TEE PHLE PPEITIN W s DERF T R D3 w o Mo w b S T

[0055]
[0056]
[0057]
[0058]
[0059]
[0060]
[0061]
[0062]
[0063]
[0064]
[0065]
[0066]

_15_

sh3HE (119 34

[0067]
[0068]



[0069]

[0070]
[0071]

[0072]

[0073]

[0074]

[0075]
[0076]

[0077]

[0078]

[0079]

SE551 10-1540053

(984 1]

So¥ w eﬂ
[41]

Br 0.0 Br

o T . o5
988.. b .%;
Q [1]

=0

[1-2]

FTA g3FE [1-119 A=

250mL WFSZEtATe)] 2,7-THEE-9 9'-A3 2R [ZF2. ] 10.0g (21.09mmol), 11-#Hd-11,12-t]3|=220E

2[2,3-al7tt=E 7.71g(23.19mmol ), "J'F/]'H(H)O]'H]Eﬂ olE 47mg (0.21mmol), EZHEXREXAHA(50%) 0.2mL
(0.42mmol), HIER-EA] YEF 3.04g (31. 63mm01) EQsta ALV FENA EFA 100mLE 1241 7F E<oF 3k
F agkAITh, WhgEd § A7k e BAe ohe %—‘1% xs}h °ﬂ§]r°“:'T5 F& Aol Far ool H
olER FF3T. fU|EE EElstal TSt ‘3}1‘—1] o7 HAzxste opgitt. ofFAS EFHsal Arla
gutEggtz e FEAAlste] A9 S s 7@@m§§¢%agq,

T kA [1-1] 7.0g(0.219m01), FFHEZS=EZFE 150mlS @il -78CollA wHkAZIth, n-FEH2F

(2.5M in hexane) 4.24mL(10.6Immol)E FXolA  HIJIAZIZ 308 Fo] Efud  HolE
1.18m1(10.61mmol)S #A7}sith, w2ewE A27tx] AA35 647 B9t 281 JEHolAE o ES ¥3dnF

Ji
4u
ot

>

Fgow FEael 47158 BAsd Frddnadgon A% & oddd de §715 #dsF F O
gzzvg) Ao Adqsksle] A4 wAld A S3E [12] 3.456516)S A

SAE[119 A=

%gaﬂaﬂ Z20A4 33E [1-2]  3.4g (4.92mmol), 2-ZE2-4 6-t]Fd-1-1,3,5-Eg o}zl
45g(5.41mmol), HIEH7)~(EgAdE~A)Z2HE 57mg(0.05mmol ), EAFZE (K,005)1.02g(7.38mmol)S T

il Ax7]Fsel A 1,4-T1%AF 100mL, A 1onL 2 12A%F &b 3wt wkeE A $ AL
AA3) WA gL wmeAs one, iy mAE AASY Wees Ay Iz aden by
AAAstste] AAaA o] stgte(1] 2.9g(68%)F 538k

3}3HE [25]19] &4

_16_



[0080]

[0081]
[0082]
[0083]
[0084]

[0085]

[0086]

[0087]

[0088]
[0089]

[0090]

[0091]

[0092]
[0093]

[0094]

[0095]

[0096]
[0097]

[0098]

[0099]

(W84 2]

e
N O O Br
e i
% ’ "~
‘D [

sHEHE[25]¢] A=

71 WA 1 A 29

HERHA

[(q44d 1] &=
HONMR (300 Mz,
7.53~7.06(n, 26H)

MS/FAB: 878(1°)

[FAdd 2] 3=
W NMR (300 MHz,
7.53~7.06(m, 28H)

MS/FAB: 878(M°)

(A4 3] g2
'H NMR (300 MHz,
7.53~7.06(n, 26H)

MS/FAB: 878(1°)

(&4 4] &

W NMR (300 MHz,

7.65(d, 2H), 7.53~

(119 &4

CDCl3): 6 8.45(d,

[2]¢] &4

CDCl3): & 8.45(d,

[319 &4

CDCl3): 6 8.45(d,

[4]1¢] &4

CDCl3): & 9.41(s,

7.06(m, 25H)

2H),

1),

2H),

1),

25-1]

8.18(d, 4H),

8.18(d, 4H),

8.18(d, 4H),

8.64(d, 1H),

_17_

el wel, gte 1-6 R 8-749] Egh=

8.02(d,

8.02(d,

8.02(d,

8.45(d,

=
=)

==5

Azstder, o 235 517]d

1,

11,

1),

11,

7.84~7.77(m,

7.84~7.77(m,

7.84~7.77(m,

8.18(d, 4H),

4H), 7.65(d,

3H), 7.65(d,

4H), 7.65(d,

7.84~7.77(m,

A

10-1540053

I=

2H),

20),

2H),

4H),



E£01 10-1540053

on

[0100] NS/FAB: 879(M)

[0101]

[0102] (&4 5] SI3E [5]9 ¥4

[0103] 'HONIR (300 MHz, CDCly):§ 9.41(s, 1H), 8.64(d, 1H), 8.45(d, 1H), 8.18(d, 4H), 7.84~7.77(m, 4H),

7.65(d, 2H), 7.53~7.06(m, 25H)

[0104] MS/FAB: 879(M)

[0105]

[0106] [ 6] sist= [6]9 &4

[0107] 'HONMR (300 Milz, CDCly):6 9.61(s, 1H), 8.84(s, 1), 8.65(s, 1H), 8.38(s, 4I), 8.04~7.97(m, 4H),

7.85(s, 2H), 7.61~7.26(m, 25H)

[0108] MS/FAB: 879(M)

[0110] 217

[0111] AFA
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[0113] 217

[0114] [ 8] si3tE [8]¢] A
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7.68~7.26(m, 26H)

[0116] MS/FAB: 878(M)

[0117]

[0118] (34 9] si3HE [9]9 &4

[0119] 'HONMR (300 MHz, CDCly): 6 8.38(s, 4H), 8.03~7.97(m, 4H), 7.85~7.82(m, 4H), 7.73~7

[0120] A4(m, 18H), 7.20~7.26(m, SH), 6.95(t, 2H), 2.91(s, 4H)
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[0123] [34e 10] SFE [10]19 A

[0124] W OMR (300 MHz, CDCl,):8 8.38(s, 4H), 8.03~7.97(m, 4H), 7.85-7.82(m, 4H), 7.68~7.45(m, 18H),

7.29~7.26(m, 5H), 6.95(t, 2H), 2.39(s, 6H)
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MS/FAB: 827(M)

(Fdd 13] st (1319 ¥4
HOMR (300 MHz, CDCl,):6 8.45(d, 1H), 8.18(d, 4H), 7.84~7.77(m, 3H), 7.65(d, 2H), 7.53(d, 1H),
7.46~7.05(m, 23H), 6.67(t, 1H), 4.04(m, 2H), 2.95(m, 2H)

MS/FAB: 829(M°)

[FAd 14] 3= [14]19 A

HONMR (300 MHz, CDCly):&6 8.45(d, 1H), 8.33(d, 1H), 8.18(m, 4H), 7.84~7.77(m, 4H), 7.65(d, 2H),
7.50~7.06(m, 24H), 6.42(d, 1H)

MS/FAB: 827(M)

(44 15] sHt= (1519 &4
HONR (300 MHz, CDCly): 6 8.18(d, 4H), 7.84~7.77(m, 4H), 7.65(d, 2H), 7.53~7.23(m, 17H), 7.09~7.06(m,
5H), 6.77~6.70(m, 2H), 6.01(s, 1H), 2.04(s, 3H), 1.94(s, 3H)

MS/FAB: 832(M)

[FAdd 16] & (1619 FA
'H NMR (300 MHz, CDCls): & 8.18(m, 4H), 7.83~7.77(m, 4H), 7.65(m, 2H), 7.53~7.25(m, 23H), 6.77~6.70 (m,
2H), 6.38(d, 1H), 6.31(t, 1H)

MS/FAB: 804(M")
[FAd 17] L= [17]19 A

H MR (300 MHz, CDCl3):§& 8.45(d, 1H), 8.35(d, 1M), 8.28(m, 4H), 7.95~7.74(m, 5H), 7.65(m, 2H),
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[0153]
[0154]

[0155]

[0156]

[0157]
[0158]

[0159]

[0160]

[0161]
[0162]

[0163]

[0164]

[0165]
[0166]

[0167]

[0168]

[0169]
[0170]

[0171]

[0172]

[0173]
[0174]

[0175]

[0176]

[0177]
[0178]

[0179]

on

£=0l 10-1540053

7.50~7.15(m, 21H)

MS/FAB:

(&8

H NR
7.53(d,

MS/FAB:

[FAd
H NR

7.53(d,

MS/FAB:

(&84

819(M)

18] 3= [1819 A

(300 MHz, CDCl3):6 8.45(d, 1H), 8.35(d, 1H), 8.18(m, 4H), 7.98(d, 1H), 7.88~7.65(m, 7H),
1H), 7.41~7.15(m, 19H)

819(M)

19] 33HE [19]1¢] ¥4
(300 MHz, CDCl3):§ 8.45(d, 1H), 8.35(d, 1H), 8.18(m, 4H), 7.88~7.76(m, 5H), 7.68(m, 3H),
1), 7.46~7.15(m, 19H)

819(M)

20] 3E (2019 A4

'H NMR (300 MHz, CDCl3): & 8.45(d, 1H), 8.18(m, 5H), 7.88~7.76(m, 5H), 7.65(m, 2H), 7.51~7.15(m, 21H),

0.56(s,

MS/FAB:

(334

6H)

845(M)

21] e (2119 &4

'H NIR (300 MHz, CDCl3): 6 8.54(d, 1H), 8.27(d, 4H), 7.93~7.86(m, 5H), 7.74~7.71(m, 3H), 7.62~7.15(m,

21H), 0.65(s, 6H)

MS/FAB:

(&4

845(M)

22] S}E [22]9] ¥A

'H NMR (300 MHz, CDCl3): 6 8.54(d, 1H), 8.27(d, 4H), 7.93~7.86(m, 5H), 7.74(d, 2H), 7.65~7.15(m, 22H),

MS/FAB:

[

HONR

8020M)

23] E [23]19] A

(300 MHz, CDCl;):8& 8.54(d, 1H), 8.27(d, 4H), 8.15(d, 2H), 8.04(d, 1H), 7.93~7.85(m, 4H),

7.77~7.15(m, 24H)

MS/FAB:

(&84

869(M)

24] FE [24]9] FA
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[0180]

[0181]
[0182]

[0183]

[0184]

[0185]
[0186]

[0187]

[0188]

[0189]
[0190]

[0191]

[0192]

[0193]
[0194]

[0195]

[0196]

[0197]
[0198]

[0199]

[0200]

[0201]
[0202]

[0203]

[0204]

[0205]
[0206]

[0207]

on

E=01 10-1540053

'H NMR (300 MHz, CDCl3): & 8.44(d, 1H), 8.27(d, 4H), 8.15(d, 2H), 8.04~7.86(m, 4H), 7.74~7.33(m, 20H),
7.18~7.15(m, 5H)

MS/FAB: 869(M")

[FAdd 25] 3= [25]19 &4

1
H NMR (300 MHz, CDCl3): & 8.54(d, 2H), 8.27(d, 4H), 8.11(d, 1H), 7.93~7.74(m, 6H), 7.57~7.06(m, 26H)

MS/FAB: 878(M°)

[ 26] 3= [26]9 FA

1
H NMR (300 MHz, CDCls): & 8.54(m, 1H), 8.27(m, 4H), 8.11(m, 1H), 7.93~7.74(m, 5H), 7.62~7.16(m, 28H)

MS/FAB: 878(M")

(a4 27] 33t [27]1¢] ¥A

1
H NMR (300 MHz, CDCl3): & 8.54(m, 2H), 8.27(m, 4H), 8.11(m, 1H), 7.93~7.74(m, 6H), 7.57~7.16(m, 26H)

MS/FAB: 878()°)

[EAdd 28] 3= [28]19 &A

H MR (300 MHz, CDCl3):8& 9.50(m, 1H), 8.73(m, 1H), 8.54(m, 1H), 8.27(m, 4H), 7.93~7.74(m, 6H),
7.57~7.18(m, 25H)

MS/FAB: 879(M")

[ 29] & [29]19] A
" MR (300 MHz, CDCly):8 9.50(m, 1H), 8.73(m, 1H), 8.54(m, 1H), 8.27(m, 4H), 7.93~7.74(m, 6H),
7.57(m, 25H)

MS/FAB: 879(M)

(A4 30] 3= [3019 TA

'H NVR (300 MHz, CDCl3): & 8.54~8.53(m, 4H), 8.27(m, 4H), 7.86~7.24(m, 33H)

MS/FAB: 928(M)

[ 31] st (3119 34

_21_



[0208]

[0209]
[0210]

[0211]

[0212]

[0213]

[0214]

[0215]

[0216]

[0217]
[0218]

[0219]

[0220]

[0221]

[0222]

[0223]

[0224]

[0225]
[0226]

[0227]

[0228]

[0229]
[0230]

[0231]

[0232]

[0233]

on

££01 10-1540053

'H MR (300 MHz, CDCl3): 6 8.55(d, 2H), 8.28(d, 4H), 8.12(d, 1H), 7.94~7.75(m, 6H), 7.58~7.07(m, 26H)

MS/FAB: 878(M")

[ 32] 33HE [32]9] &4

'H NIR (300 MHz, CDCl3): & 8.28(d,

2H), 2.81(s, 4H)

MS/FAB: 830(M")

(g4 33] 3= [33]19 A

'H NMR (300 MHz, CDCl3): 6 8.28(d,

2H), 2.29(s, 6H)

MS/FAB: 882(M)

(&4 34] 3E [34]¢] BA

HONMR (300 MHz, CDCls): 8 8.28(d,

2H), 6.80(s, 2H)

MS/FAB: 854(M)

[FAd 35] 3= [35]9 §A

'H NMR (300 MHz, CDCl3): 8§ 8.55(d,

2.29(d, 6H)

MS/FAB: 856(M")

(334 36] s3HE (361 A

H NMR (300 MHz, CDCls): 8 8.45(d,

6.42(d, 1H)

MS/FAB: 828(M°)

[FAd 37] 3= [37]19 A

'H NMR (300 MHz, CDCl3):§ 8.45(d,

4.04(t, 2H), 2.95(t, 2H)

MS/FAB: 830(M")

41),

41),

41),

1),

1),

1),

7.93~7.72(m,

7.93~7.72(m,

7.94~7.75(m,

8.28(d, 4H),

8.33(d, 1),

8.18(m, 4H),

_22_

8H), 7.51~7.34(m, 18H), 7.19~7.07(m, 5H), 6.85(t,

8H), 7.58~7.34(m, 18H), 7.19~7.07(m, 5H), 6.85(t,

8H), 7.58~7.33(m, 18H), 7.19~7.07(m, 5H), 6.87(t,

8.14(d, 1H), 7.94~7.75(m, BH), 7.59~7.07(m, 24H),

8.18(m, 4H), 7.84~7.65(m, 6H), 7.50~7.07(m, 24H),

7.84~7.65(m, 5H), 7.47~7.05(m, 24H), 6.67(t, 1H),



[0234]

[0235]

[0236]

[0237]
[0238]

[0239]

[0240]

[0241]
[0242]

[0243]

[0244]

[0245]
[0246]

[0247]

[0248]

[0249]
[0250]

[0251]

[0252]

[0253]
[0254]

[0255]

[0256]

[0257]
[0258]

[0259]

[0260]

[0261]

££01 10-1540053

on

[FAdd 38] 3= [38]19 ¥4
'H MR (300 MHz, CDCly): 6 8.45(d, 1H), 8.33(d, 1H), 8.18(m, 4H), 7.84~7.65(m, 6H), 7.50~7.06(m, 24H),
6.42(t, 1H)

MS/FAB: 828(M°)

(A4 39] 3= [39]1¢9] &A

'H NIR (300 MHz, CDCl3): &6 8.18(m, 4H), 7.84~7.65(m, 6H), 7.48~7.23(m, 17H), 7.09~7.06(m, 4H), 6.97(t,
1), 6.77(t, 1H), 6.70(s, 1H), 6.01(s, 1H), 2.04(s, 3H), 1.94(s, 3H)

MS/FAB: 832(M)

(&g 40] Bst= [40]9 &4
'H MR (300 Mz, CDCly): 6 8.18(m, 4H), 7.84~7.65(m, 6H), 7.48-7.06(m, 23H), 6.77(t, 1), 6.70(s, 1i),
6.48(d, 1), 6.31(t, 1H)

MS/FAB: 804(M")

[FAd 41] 3= [4119 A

'H NMR (300 MHz, CDCls): 6 8.45(d, 1H), 8.35(d, 1H), 8.18(d, 4H), 7.95~7.65(m, 7H), 7.50~7.06(m, 21H)

MS/FAB: 818(M)

(34 42] 3= [42]9 B4
HOMR (300 MHz, CDCl,):6 8.45(d, 1H), 8.35(d, 1H), 8.18(d, 4H), 7.98(d, 1H), 7.88~7.65(m, 7H),
7.42~7.07(m, 20H)

MS/FAB: 818(M")

[FAdd 43] 3= [43]19 A

1
H NMR (300 MHz, CDCls): & 8.45(d, 1H), 8.35(d, 1H), 8.18(d, 4H), 7.88~7.65(m, 8H), 7.42~7.07(m, 20H)

MS/FAB: 818(M)

[FAdo 44] & [44]9 FA

'HNVR (300 MHz, CDCl3): & 8.45(d, 1H), 8.18(d, 5H), 7.84~7.65(m, 7H), 7.51~7.07(m, 21H), 0.56(s, 6H)

MS/FAB: 845(M)

_23_
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££01 10-1540053

[0262]

[0263] (9l 45] 33E [45]19 A4

[0264] 'H NMR (300 MHz, CDC1,): 6 8.45(d, 1), 8.18(d, 4H), 7.84~7.65(m, 8H), 7.42~7.07(m, 21H), 0.56(s, 6H)

[0265] MS/FAB: 845(M)

[0266]

[0267] [F44 46] sH3HE [46]19 B

[0268] HNIR (300 MHz, CDCly): 6 8.45(d, 1H), 8.18(d, 4H), 7.83-7.65(m, 7H), 7.56(d, 1H), 7.47-7.22(m, 21H),

[0269] MS/FAB: 802.92(M)

[0270]

[0271] (39 47] FE [47]19 FA

[0272] 'H MR (300 MHz, CDCls): & 8.45(d, 1H), 8.18(d, 4H), 8.06(m, 2H), 7.95(d, 1H), 7.84~7.06(m, 28H)

[0273] MS/FAB: 869.04(M)

[0274]

[0275] [ 48] SFFE [48]¢] A

[0276] HONR (300 MHz, CDCls): & 8.35(m, 1H), 8.18(d, 4H), 8.06(m, 2H), 7.95-7.88(m, 2H), 7.77~7.25(m, 22H),
7.09~6.97(m, 5H)

[0277] MS/FAB: 869.04(M)

[0278]

[0279] [ 49] sHFE [49]9 &4

[0280] HONMR (300 MHz, CDCly): 6 8.45-8.42(m, 4H), 8.18(d, 41), 8.02(d, 1H), 7.94~7.77(m, 4H), 7.48~7.14(n,
2811)

[0281] MS/FAB: 880.04(M)

[0282]

[0283] (&4 50] S+ (5019 A

[0284] HONMR (300 MHz, CDC1y):8 8.45(d, 2H), 8.18(d, 4H), 8.02~7.99(m, 2H), 7.84~7.77(m, 4H), 7.69(d, 1H),
7.48~7.14(m, 27H), 6.97(m, 1i)

[0285] MS/FAB: 880.04(M)

[0286]

[0287] (344 51] =3k (5119 ¥4

[0288] HONMR (300 MHz, CDC1y):8 8.54~8.51(m, 3H), 8.28(m, 4H), 8.11(m, 1H), 7.93-7.86(m, 3H), 7.62-7.24(m,
3010)

[0289] MS/FAB: 880(M)

_24_



[0290]

[0291]

[0292]

[0293]
[0294]

[0295]

[0296]

[0297]
[0298]

[0299]

[0300]

[0301]
[0302]

[0303]

[0304]

[0305]
[0306]

[0307]

[0308]

[0309]
[0310]

[0311]

[0312]

[0313]
[0314]

[0315]

[0316]

on

E=01 10-1540053

[FAdd 52] 3= [52]19 ¥4

1

H NMR (300 MHz, CDCl;): & 8.54~8.51(m, 3H), 8.28(m, 4H), 8.11(m, 1H), 7.93~7.86(m, 3H), 7.54(m, 1H),
7.62~7.24(m, 29H), 7.28(m, 1H)

MS/FAB: 880(M")

[FA4d 53] 3= [5319 A

H MR (300 MHz, CDCl3): & 8.54(m, 1H), 8.27(m, 4H), 8.11~8.08(m, 2H), 7.86~7.27(m, 3H), 7.24~7.57(m,
28H), 7.10~7.06(m, 2H)

MS/FAB: 880(M")

(&4 54] e [54]¢] A

1
H NMR (300 MHz, CDCl3): & 8.54(m, 2H), 8.27(m, 4H), 8.11(m, 1H), 7.93~7.86(m, 4H), 7.57~7.10(m, 30H)

MS/FAB: 880(M")

[ 55] 3= [5519 A

1
H NMR (300 MHz, CDCl3): & 8.54(m, 1H), 8.27(m, 4H), 8.11(m, 1H), 7.93~7.86(m, 3H), 7.39~7.10(m, 32H)

MS/FAB: 880(M")

[FAdd 56] 3= [56]9 A
H ONMR (300 MHz, CDCls): 8 8.54~8.48(m, 2H), 8.27(m, 4H), 7.93~7.86(m, 3H), 7.62(m, 1H), 7.55~7.10(m,
25H), 6.90(m, 1H), 6.80~6.72(m, 3H), 6.62(m, 2H)

MS/FAB: 908(M")

[FAd 57] 3= [57]19 A
' NMR (300 MHz, CDCly): & 8.45(d, 2H), 8.20(d, 2H), 8.10~7.97(m, 5H), 7.86~7.77(n, 4H), 7.65(d, 2H),
7.48~7.06(m, 26H)

MS/FAB: 876(M")
[FAdo 58] & [58]19] A

H MR (300 MHz, CDCl3):§& 8.45(d, 2H), 8.20(d, 4H), 8.10(s, 2H), 8.02(d, 1H), 7.84~7.77(m, 4H),
7.65(d, 2H), 7.53~7.35(m, 14H), 7.25~7.07(m, 12H)
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[0317]
[0318]

[0319]

[0320]

[0321]
[0322]

[0323]

[0324]

[0325]
[0326]

[0327]

[0328]

[0329]
[0330]

[0331]

[0332]

[0333]
[0334]

[0335]

[0336]

[0337]
[0338]

[0339]

[0340]

[0341]
[0342]

[0343]

[0344]

on

££01 10-1540053

MS/FAB: 876(M°)

[FAdd 59] 3= [59]19 ¥4

1
H NMR (300 MHz, CDCl3): & 8.45(d, 2H), 8.13(s, 1H), 8.02(d, 1H), 7.84~7.69(m, 10H), 7.48~7.06(m, 26H)

MS/FAB: 877(M)

(g4 60] 3= [6019] FA

'H NIR (300 MHz, CDCls): & 8.45(d, 1H), 8.20(m, 2H), 8.10~8.02(m, 5H), 7.86~7.77(m, 3H), 7.65(d, 2H),
7.53~7.06(m, 28H)

MS/FAB: 876(M")

[(#d4 61] st (6119 ¥4
HONR (300 MHz, CDCly):6 8.45(d, 1), 8.20(m, 4H), 8.10~8.02(m, 3H), 7.86~7.77(m, 3H), 7.65(d, 2H),
7.53~7.06(m, 28H)

MS/FAB: 876(M°)

(&4 62] 3= [62]19 TA

1
H NMR (300 MHz, CDCl3): & 8.45(d, 1H), 8.13(s, 1H), 8.02(d, 1H), 7.83~7.65(m, 9H), 7.53~7.06(m, 28H)

MS/FAB: 877(M")

(4 63] std= (6319 34
HONMR (300 MHz, CDCly):6 8.54(m, 1H), 8.44(m, 1H), 8.29(m, 2H), 8.19~8.06(m, 5H), 7.97~7.86(m, 4H),
7.79~7.74(m, 3H), 7.53~7.18(m, 20H)

MS/FAB: 817(M")

[FAd 64] L= [64]19 A
HONMR (300 MHz, CDCly):& 8.54(m, 1H), 8.44(m, 1H), 8.29(m, 4H), 8.19(s, 2H), 8.07(m, 1H),
7.97~7.74(m, 7H), 7.53~7.46(m, 10H), 7.34~7.18(m, 10H)

MS/FAB: 817(M)

[ 65] 33E (6519 FA

H NR (300 MHz, CDCl3): & 8.54(m, 1H), 8.44(m, 1H), 8.22(s, 1H), 8.07(m, 1H), 7.97~7.50(m, 11H),
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[0345]
[0346]

[0347]

[0348]

[0349]
[0350]

[0351]

[0352]

[0353]
[0354]

[0355]

[0356]

[0357]
[0358]

[0359]

[0360]

[0361]
[0362]

[0363]

[0364]

[0365]
[0366]

[0367]

[0368]

[0369]

[0370]

on

£551 10-1540053
7.62(m, 1H), 7.55~7.18(m, 19H)

MS/FAB: 817(M)

[F4dd 66] 3= [6619 TA

1
H NMR (300 MHz, CDCls): & 8.54(d, 1H), 8.44(d, 1H), 8.29(d, 2H), 8.19~8.06(m, 4H), 7.97~7.85(m, 5H),
7.77~7.74(m, 3H), 7.53~7.15(m, 20H)

MS/FAB: 817(M)

(4 67] st (6719 ¥4
HONR (300 MHz, CDCl,):6 8.54(m, 1H), 8.44(m, 1H), 8.29(m, 4H), 8.19(s, 20), 7.97~7.85(m, 5H),
7.77~7.74(m, 3H), 7.62~7.46(m, 10H), 7.34~7.15(m, 10H)

MS/FAB: 817(M)

[ 68] 3= [68]19 TA

H NR (300 MHz, CDCl3):& 8.54(m, 1H), 8.44(m, 1H), 8.22(s, 1H), 7.97~7.74(m, 12H), 7.62(m, 1H),
7.55~7.15(m, 19H)

MS/FAB: 817(M)

[(Fd4 69] st [69]9 ¥4
HONMR (300 MHz, CDCly):6 8.45(d, 2H), 8.20(m, 2H), 8.10(s, 2H), 8.02~7.98(m, 2H), 7.84~7.74(m, 6H),
7.65(d, 1H), 7.47~7.31(m, 14H), 7.25~7.06(m, 11H), 6.97(t, 1H)

MS/FAB: 876(M")

[FAd 70] 3= [7019 A
' NMR (300 MHz, CDCly): & 8.45(d, 1H), 8.13(s, 1H), 8.02(d, 1H) 7.84~7.65(m, 9H), 7.53~7.30(m, 17H),
7.25~7.06(m, 10H), 6.97(t, 1H)

MS/FAB: 877(°)

[(FAdd 71] 3= (71119 A
'HNWR (300 MHz, CDCly): 8 8.45(d, 1H), 8.20(m, 4H), 8.10(s, 2H), 8.02(d, 1H) 7.84(d, 1H), 7.77(d, 2H),
7.53~7.28(m, 19H), 7.23~7.13(m, 13H)

MS/FAB: 878(M)
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[0371]

[0372]

[0373]
[0374]

[0375]

[0376]

[0377]
[0378]

[0379]

[0380]

[0381]
[0382]

[0383]

[0384]
[0385]

[0386]

[0387]

[0388]
[0389]

[0390]

on

£=01 10-1540053

[FAd 72] 3= [72]19 A

H MR (300 MHz, CDCl3): & 8.55(d, 2H), 8.30(m, 2H), 8.20~8.07(m, 5H), 7.94~7.87(m, 4H), 7.57~7.11(m,
30H)

MS/FAB: 878()°)

(g4 73] 3= [7319 A

1
H NMR (300 MHz, CDCls): & 8.55(d, 1H), 8.23(s, 1H), 8.12(d, 1H), 7.94~7.79(m, 7H), 7.63~7.11(m, 32H)

MS/FAB: 879(M°)

[FAd 74] 3= [714]19 A

HONMR (300 MHz, CDCly):&6 8.55(d, 1H), 8.49(s, 1H), 8.23(s, 1H), 7.94~7.79(m, 7H), 7.63(d, 1H),
7.53~7.11(m, 25H), 6.91(t, 1H), 6.81~6.73(m, 3H), 6.63(d, 2H)

MS/FAB: 907(M")

JstolA, AAelE Betol ¥ wEe mk A APtk e, svle) AddE ®oage g PAA
oz MWy Ad AozA, ¥ wgel Wt sle] Ardel olste] @RHE AL ohth. sr)e] Ao
= owge] sl deld geixtel ols) A48 4, wAE &

Hlnld 1

sh7] slsha] a® BAEHE SEHES AF =4 Z2ERZ AMEstal, s17] 384 o2 ZAHEE SEES U 5
A EytER AFS-3lal, 2-TNATA(4,4',4"-tris(N-naphthalen—2-y1)-N-phenylamino)-triphenylamine)g &35
% BA@Z A83la, a-NPD(N,N'-di(naphthalene-1-y1)-N,N'-diphenylbenzidine) & A¥F+%5 222 A&}

o, 5 Ze FRE ZE fAUIEFLAAE A ZSA T IT0/2-TNATA(80 nm)/ o -NPD(30 nm)/3}§-Eatstdt=
¢(30 nm)/Alq3(30nm)/LiF(0.5nm)/Al(60nm) .

o === = (Corning)A+2) 159 /cn’ (10004 ) 11O & 71#S 50mm x 50mm x 0.7mm 7] 2 ZEpA ofA|E | o]

AERILZN F5e LA 16w ¢ 259 AAS & F, 3085 ¢ UV SE2AAS 3o *}%3}9\5\5}.

&7 718 AgERell 2-TNATAE R g5&ste] 80 mn F7¢ TFASS AT, 37 ATFd5 &7ol, a-

NPDE & F#8te] 30 nm FA€] o%‘?%o% P, A7 AEFFES A5l e a®R ZAHE 3

e 2 ey o2 4/\] 1*‘ E(EFE:1100) S A F2ee] 30 mmFAY TS AP, olF, A
=) A

= =
o] AAFETE AU Y] AAFES AN
£

ﬂ.]O

5 F)3 AL 60 m(ALE)E £AHoR AFFAse], B 3o AR vho} e §710R
£ Azserh. olE WapE le)eha @)

H] 42

3t7] steh] bR BAEE SEHES A% 54 S2EZ ARgetal, 3] §E] o2 BAEE dEEs A%

Al EHER ARE3aL, 2-TNATA(4,4',4"-tris(N-naphthalen-2-yl)-N-phenylamino)-triphenylamine)< A3+

= B2 2 AFE38}al, a-NPD(N,N'-di(naphthalene-1-y1)-N,N'-diphenylbenzidine) S A&5E5 2= ALE3}
=

[e)
o, ey 7o FTRE zteE {UHFAAE A sl o IT0/2-TNATA(80 nm)/ o -NPD(30 nm)/3-3Eb+3}
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[0391]

[0392]
[0393]
[0394]

[0395]

[0396]
[0397]

[0398]

SE5451 10-1540053

¢(30 nm)/Alq;(30nm)/LiF(0.5nm)/A1(60nm) .

==+ 379 (Corning)A}2] 1552/cm (1000A) ITO 5271 50mm x 50mm x 0.7mm 7|2 Zre}A ofA|&E, o]

cERIAGEN FE =& 7 158 S 283 AAE F F, 308 B W eE:AAE &b
AREStET. 7] 71 el 2-INATAS X1 S#6te] 80 mm A9 A¥FTASE G 37 e
< A, a-NPDE e SHdte] 30m 9] FerEsS AT A7 AerES dHl SeH am
FEAHE sehE B o8t ez BAIHE SR (= 100)S e SRS 30m T wETS P
o olF, AV BHT A AlgEES 30me] FAR WFFHAs] AAFEST S AN 371 A
A4S Aol LiF0.5mm(AAF3) 2 Al 60nm(HN S wAAor AgsHet], & 20 FAE vheh &
& TR aAE AxdAgl. olE wagE 2 v

=3}5H] g =315 b=

Q -
ool L8

A Ao 1~73.

71 Alate] 1 FollAl, WEF Q1 $2E F3HE a Uil A7) el A shEk] 16 F 8-T4R A
v AHEES A SN I2E SFER A7 o)ldd g ALstae ] vlae 13 Fdg WyoR
ITO/2-TNATA(80 nm)/ a-NPD(30 nmm)/[¢13d =4 ZTAE &gF8E 16 2 874 T 3H+3EEc(10%)]1(30
nm)/Algs(30nm) /LiF(0.5n0m) /AL (60nm) e %5 2zt f7|d3AaAE A9, oE 74z AMZE 16 9 8-

748} o},

=~

Hrldl: BRRE1, 2 D AE 1-6 © 8-749] ¢F EXFI}

Z 1-6 9 8-749] ths}od, Keithleysourcemeter"2400", KONIKA MINOLTA "CS-2000"< o]
g, HFyasE 47 Frstel, 1 ZE 7] [A2xLG) ol JERIY. ] AE
oA HA whagw] T kS Kol FET.
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SE5451 10-1540053

[0399] [A2E=(F)]
EAE EBE e - — wa
4= . | sEE | wus o;.i [:Vi] [ff\] E[nj]
No. No.
HRHE 1 c 8.72 2372 23.7 11
HLEE 2 b c 6.41 2813 28.1 513
1 1 & 5.9 3571 35.71 515
2 2 c 5.4 3580 3.8 617
3 3 c 5.2 3262 32.62 514
4 4 c 5.8 3290 32.9 511
5 5 2 5.8 3230 .3 617
6 6 = 5.3 3276 32.76 511
8 8 " 5.9 3362 33.62 611
9 9 s 5.1 3261 32.61 514
10 10 " 5.8 3215 32.15 515
1 11 . 5.9 3489 34.89 515
12 12 o 5.7 3228 32.28 611
13 13 o 5.2 3364 33.64 513
14 14 & 5.2 3285 32.85 515
15 15 & 5.7 3498 34.98 514
16 16 & 5.7 3260 32.6 516
17 17 & 5.9 3322 85722 516
18 18 i 5.5 3475 34.75 511
19 19 c 5.7 3362 33.62 611
20 20 e 5.4 3358 33.58 612
21 21 c 5.1 3454 34.54 516
22 22 i 5.9 3278 32.78 515
[0400]
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23 23 5.0 3222 32.22 511
24 24 5.8 2 3b.72 516
2b 2h 5.3 3437 34.37 516
26 26 5.6 3692 35.92 513
2% a7 57 3497 34.97 515
28 28 5.4 3449 34.49 512
29 29 6.0 3493 34.93 514
30 30 5.8 3398 33.985 513
31 31 5.1 3441 34.41 511
32 32 59 3322 33:22 512
33 33 5.4 3497 34.97 517
34 34 6.0 3434 34.34 516
35 35 5.4 3620 36.2 516
36 36 52 3312 33.12 512
37 37 5.8 35186 36.18 512
38 38 0.3 3489 34.89 516
39 39 5.6 3370 33.7 h14
40 40 5.4 3268 32.68 511
41 41 5.6 3416 34.16 512
42 42 5.4 3418 34.18 512
43 43 5.7 3669 3b.69 516
44 44 5.l 3608 36.09 514
45 45 5.1 3392 33.92 bl
46 45 55 3245 32.4b 512
47 47 5.8 3681 3b.81 513
45 45 5.1 3267 32.67 514
49 49 6.0 3462 34.62 512
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[0401]

[0402]

[0403]
[0404]

[0405]

SE5451 10-1540053

50 50 & b1 3410 34.1 513
51 5l c 5.6 3406 34.06 516
52 b2 - 5.5 3401 34.01 515
b3 b3 - b5 3483 34.835 514
b4 b4 ) 0 3464 34.584 514
5 b c Sl 3408 34.05 512
b6 56 - 5.8 3486 34.55 511
57 5 o h2 3520 3.2 512
58 b5 - 5.0 3250 32.5 516
59 59 - 5.9 3416 34.15 514
60 ] & 5.1 3478 34.75 514
B1 B1 I 5% 33956 38.95 514
B2 B2 - 5.8 3673 36.73 516
B3 B3 - 55 3449 34.49 517
B4 B4 & 51 3343 33.43 518
66 €5 c 55 3339 33,39 517
66 66 é 5.2 3425 34.25 517
B7 67 - 5.7 3612 35.12 512
) ) = 5.6 3601 36.01 511
B9 B9 c hib 3427 34.27 517
70 70 c b3 3388 33.98 517
71 71 c S 3298 32.99 b1
72 72 o b 3378 33.78 515
73 73 - ! 3446 34.45 515
74 74 e 53 3601 36.01 511
A7) [A2EL () 158 Ele = nke o] BE 1-6 9 8-743= M)

ebh AT

Yl 2: vlwAE 1, 2 2 AME 1-6 2 8749 £ EA I}

97% ] 1:1:1 o}b
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SE5451 10-1540053

[0406] [A3EZ(GE)]
17 17 . 116
18 18 & 113
19 19 & 111
20 20 . a1
21 21 . 92
22 22 & 102
=y =
H j},}g j _}E g 23 23 o 94
HEN kel =
m 3l Time[Hours] 24 24 c 95
No. No

- 25 25 . 91

HZME 1 a c 72
26 26 c 92

HDEE 2 b c 65
27 27 - 119

1 1 : 118
28 28 c 117

2 2 " 110
29 29 c 108

3 3 5 108
30 20 - 93
. : € o 31 3l " 114
° ° c ® 32 32 & 101
6 6 c 104 33 33 " a1
34 34 & 92
8 8 c % 36 36 & 114
9 9 5 120 36 36 ¢ 97
10 10 & 116 37 57 @ a9
11 1 c 116 38 38 4 115
12 12 g 118 39 9 . 95
13 13 . 91 40 40 o 108
14 14 c 108 41 4l @ 107
15 15 . 114 4 42 o 100
15 15 ) 113 43 43 c 119

[0407]
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SE551 10-1540053

44 44 . 102
45 45 . 101
45 45 . 115
47 47 . a4
4 4 . 107
4 4 e a7
&0 50 . a4
51 51 c 104
B2 52 . 115
53 53 . 117
54 B4 c 120
5 5 . %
55 56 c 9
57 57 . 117
58 B8 . 113
52 52 . 113
£0 £0 5 102
51 61 . a7
B2 62 . %
83 83 . 102
B4 fd . 100
£5 £5 . 108
B8 £ . 115
57 67 . 90 7 71 . 118
B8 B8 c 91 “ 7 C 112
69 i c 118 & 7 . 117
i 0 c 105 74 74 5 94
[0408] A7) [ABEF(BH) 1 ZHE ERlE]e vhel o] AE 1-6 % 8-74% H|uAlE 1, 20 st 3de 3 54

2 vhehpglth,
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