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(160),

[SANe)
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vl =
=4

(150),
553
2t

=
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L
.

3
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(150,

=
L
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=

o

F(160), AR5E
A
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[0348]

[0349]

[0350]

[0351]

[0352]
[0353]

[0354]

[0355]
[0356]

[0357]

ZIHSd 10-2013-0078437

NPAALAE FFES EFAE. o] W Y] F/FAAEAS HFES Y] A% FEF(150) EE A
FAF160)S P AAFEF150)] AH8E 5 glow, aFANE A45sFel 3D 35 4F A9
F(EASA $9)% MER §4% Bert gl uY vedE Pz §UURLNE ATL 5 lo] wwd
3t

wah, A7) f71R AL SgEe] WAE(130, 230) ol EFEE A% A7) /1R AALAE SR
9 mi PYErEEA TP 5 9dov, Bt ¥ 3N EAE=A 13 F Qo

71 AR g, Ve e AT 5, S H M (evaporation), ¥ EIY (sputtering),
= (

spin coating), AW (dipping), FrsZYH

T ’
(flow coating) ¥ 22 FAAWY o= f7tatss 4T+, 21 9o 58 I A2 5+ Aok

ot B owmel TAM AAAES AN, i, e Y AAAES B ouge PAoR
SASAL AREs] 9 Aol Hatsie], o2 B wHgo] Agsol Nt ohldth,

(F7138AE2E e A=x)
AN 1: S5HE A-69] Ax

(54 1]

N N‘?J\tr\I Maki NP
3 G = O DMWF

X
5+

o M
e L PACIdpt), KOAC 1
hSN Elb S NN
1 -
() =Y o

1) 'Q Y

P diF Phalg, M KeCOs

+
N| = N/J*N THF /T oluene Q
=) |
oD o 5,0
B L
(=] i ]

A1 A SeE ()] §A

2000 mLe T2 ZEaFoA 3-HZEIEFZE 77.49 ¢(314.88 mmol), 2-F22-4 6-tnjgd-Felvld 100.78
g(377.86 mmol), NaH 18.89gS tlolw|el Z Solmulo]= 1200m]l o AF-L-olA] 8A17F wwkslgict. ¥hg g &
2500mlell Yol wwt & A&y uydES Fu%é&ﬂ?ﬁ'ﬁﬁgﬂ&ﬁﬂ.¢n€%r§iiﬂﬂléﬁﬁéﬂ

FHA R Badte] F7hA) 3EE (A) 135 g (58 90%)S 5359,
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[0358]

[0359]

[0360]

[0361]

[0362]

[0363]

[0364]

[0365]

[0366]

SIHSd 10-2013-0078437

LC-Mass® A® Ao [MHH] 21k 476.378 olatsltt

Al 2 GA: sgtE (B)o] g

3eE (MHE FAEE 3gE 39.93 g(83.8 mmol), HEZHE T SAIR &2 31.93 ¢(125.7 mmol), Z=HEC
oldidF gt | ZAto] E 2ol = 2.7g (3.35 mmol) E XEEFG OMAHOE 24,68 g(251.5 mmol) & tlo]wE
AZ ALl = 400 mlel 1105011*1 AIZE Fet 7tk wubslgith, WHSEAS E 2000 mlol HH3I| H7sie] i
PE3} 3, o= LI 3 ot 1P RS tho|Z R ZMEr 500 mloll %9 T, 5
el F71895S dojudet. f718vlEs A3 AAT =, oA
}‘iiv}. Bl 5 A AAsIA MeOHol AMAA st FIHA 35t= (B) 32g (57

—.~
2
>
z
lo,

% L o
ot -
Mz
mlo
ne

Pl gon R A
E7Qlo] ol AeshAm ¥
& 730)& SEF

LC-MassZ 338 Ale] [M+H] 522k 523.43S 3Holaelch

A3 GA - sEA A6 o] A
2-(3-B 2R Hd)-4,6-tolHEEg ok 22.0 g(56.7 mmol) e (B)E ZAHE 3E 32.6 g(62.4 mmol)

2 gEgy|~Edoldd ¥y eZetE 3.3 (2.8 mol) & 2N SAZF £89 250 nlet HEZSo|=2F
300m1 o] iﬁi%‘%}@ Az 715 stellA 12412F &<k 7k 6}0:1 SFerich. WS-8 MeOH 1000mlol] 7}sle] 24
st AHES FdEE &, ReFRaddd mo] Auybd/defe|ER Rttt fr&uE AdwF AlA G

%, MeOHOl AjA43te] 313w A-6 25¢ (& 63%)= T53FATH.
LC-Mass® 49 Ale] [MH] 2212 704,822 Belaitt
e 20 334 A-99] Ax

(g4 2]
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[0367]

[0368]
[0369]

[0370]

[0371]

[0372]

[0373]

[0374]

[0375]

[0376]

SIHSd 10-2013-0078437

2 .
- (T4

h
,,L

Qs \j&

) ™
; & PdClidppf), KOs
A Do
Loy

H FdtPPhsy. 2 Kol O g O
W b {3

| i NI H THF!Toluene Q
CAACE A0 &
CU S
18]

)

A1 A sgtE (O)°] §HA

1000 mLe S Zg230A 3-BRE-6-dH4d7l8E 43.6 g(135.5 mmol), 2-FE=2-4,6-tjH]¥Hd-Ezg|o}

43.53 g(162.6 mmol), NaH 8.1g& tlo|Welx Eolulol= 600 ml o] o)Al 8A]7F wukslYITh, HES gols
& 1200mlol Yol myr I A&y 11y %5_— Hets 2 Nojen IAHEEG Y. 1P ES SEE WA =9
A7tz Felste F3HA4 33E () g (& 930S 539

LC-Mass® §43% Al [MHH]™ B2}k 553.45 = 3telabgic}

A 2 A ssE (D)o §A

e (O BAHE 313 38.3 g(69.3 mol), HEZWE T ) SAIRZT 26.4 g(104.4 mmol) ZalFrlol
Ay zAe]ZF2ao]= 2.3g (2.8 mmol) 2 FEF oFAHOIE 20.4 g(251.5 mmol) & tlo|wEdHZ
AFo]= 400 mlell 11004 8A17F &<t 7Fdste] wuksqleh. whE-84ES = 2000 mlol #3139 X*7}o}°4 a1
s} 31%lar, ol FEEt Aol P TS AUt 1FES tho]FEZHE 500 mlol =l F, F43
navlg o R FiES AAZ =, dEEY] {71895 douidtt. & vE AdE AlAS g
o] o Aeztd=z FEsiit. e AdF AASA MeOHol AZAAs S FHA s (B) 29g (F
70%)S 53T

p

o

o U i

40«'
)
>

LC-MassZ ¥ Al [M+H A 599.53 & g1t

A3 A - sEk A-9 o 3§

2-(3-BE2RHd)-4, 6-tfolHE Eg ol 19.8 g(51.1 mmol) 3etE (D)E FAHE 395 33.7 2(56.2 mmol)
4 g EZI|2Egtoldd XA TEE 2.95 (2.6 mmol) = 2M ©AFZE 89 250 mle} HEZSo|l=2FT
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sh¥l 3
S MeOHoll A ZA7A3to] 32 A-6 27 g (58 68%)S F53H3t}.
[0377]  LC-Mass® A% Ale] [H] ®A12k 781.908 sHlshoitt
[0378]  ZA]¢] 3: 315t B-189] A=
[0379]  [®kE-2] 3]
H @
M
3 PA(FPhs)y, 2M HaCO5 OO O i
il
& Br 50 THF iToluene @ O
d Br
[E]
(J " L i
H O O i‘qﬂ o] PAC Kdppf), KOAG N O O
@ Q : o B ﬂ DMED @ O
a
Br B
oo
(E) (F)
[0380]
O HH
- O O O NH 3 O O
N;)/\IN . @ O Pd{F Phz)y, 2k KoCO 5 @ Q
@ANJ\*@ B THFTaluane H* rll"
L¢3 O
(G
@ N’
MH N
= 00 :
@ _Pdidbay, NaOHBW)
N FH T PrtBul, telusne
(&)
B-1e
[0381]
[0382] Al 1 vtA : s}sky (B) ¢ 34
[0383]  3,6-Tho]H=R7FuFE 31.1 g(95.7 mmol), N-s|d7putE-3-el Egtud ) ipZol| =8 38.8 ¢(105.3 mmol) %
Ef7|2Egtoldd T 2u = FeF 5.53 (4.8 mmol) & M EMZE 89 400 mlot HIEZSto| =25 550m]
of detste], A 71F FellA 12417 Bt stdste] 3HEElGITH whe 8ol MeOH 2000mloll 7Fate] AAshE
AFES FEHS ¥, ReIERaaisld 3o AgjgbA/deelER Rl f7]&wE AdE AAS $,
MeOHoll A AA 3t s§HE (B) 27 g (5§ 58%)S F53F3T).
[0384]  LC-Mass= F4%¥ Al¢] [MHH] R 487,398 shelstgich
[0385] Al 2 ©A: S3HE (F) FA
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NS MeOH 1000mloll 7}t AA



[0386]

[0387]

[0388]

[0389]

[0390]

[0391]

[0392]

[0393]

[0394]

[0395]

[0396]

ZIHS3d 10-2013-0078437

3HE ()2 FAEE 33E 26.24 g(53.8 mmol), HIEZWErho] S A R 27 20.5 ¢(80.7 mmol), ZEHgtho]
A g2 Ao ZF2eel= 1.8¢g (2.15 mmol) ¥ X ERF oFAlHo]E 15.8 g(161.5 mmol) <& thovdA
ZALo]= 300 mloll 110%0l A 8AI7F ¢t 7k ste] mubalolch, w89 & 2000 mlol] 3] #7isle] 18
3k sl9aL, ol& "Esl Aol uyRES dojuirt. 1S tho]FEEHE 500 mlol 91§, F4F
Amtadlges RS AAS $, HEHEY {47]1895S oyt f718WE A9 AAS &, ] E
Follol] o] AegtAdR e 0}9,1‘5}. Sl E A AASI MeOHol A AA I S7HA 35h= (F) 22 (578

76%)S T53FSITE

LC-Mass® 9 Ale] [MH] 2712 534,459 BHelarqltt

A3 A Bk (6) o FHA

2-FZ2-4,6-tho|HdEgjo}x 21.4 g(80 24 mmol), 3 (F) 38.9 2(72.9 mmol) ¥ HEZIAEgeldd
Ev]wFebE 4.21 (3.65 mmol) & 2M BRBAE 89 300 mlo} EHlEtstol =257k 400mlol AErste], A
k= 6‘}01]/\1 1247 Eet 7tgate] SFetgith. WHSgNS MeOH 2000mlell 7hstel AAshe Jﬁé%—% LE 3
: Ei%iitﬂxﬂoﬂ wo] dpybAd/ Aol Ex ZEaditt. F718vlE A9 AAT 5, MeOHo| #27g3te]
= (6) 32 g (78 690 5330}

F

N

o

LC-MassZ 338 Al1e] [M+H] 5212k 639.75S BHolaelch

A 4 @A : s}stA B-18 o] 34

Ax Y719 wHb77F F2E 1000 nl Foute EEaFoA SsHE (OE FAIEE S5HE 29.7 g(46.5
mol), 2-(3-B2RFAd)-4 6-tlo]HdI] g 16.37 g(42.28 mmol) 2L HAYFEAVEF 8.12 ¢ (84 5
mol)& 5% 500ml ¢ 3, ZetE tollAgdolAE 1.93 g (2.11 mmol) 3 E|X2HEl 1.8nl =

Zbste), M2 gl S H a7 ES A 12 AZF Bt 11052 7tEste] wuksigih, v 224 T a2 Eo| e
< Fo Al 2FES I3 g o, 1FES ] FEEAA FHo @483 FE3vtavles Yo
wtgtth, §AS e tg S22l weEs o838 A4 ko] 3= B-18S 26 g (& 65%)=
53kt

LC-Mass® @A Ale] [WH] A2 946,112 318kt

Ao 4: 318H24] B-459] A=

(952 4]

0
: - i
N O NH
1 FdtFFhs)y, 26 Ko O3 O O @
bl
Br Br O THF!Taluene
B0
.:'7&(

(H]

O Q 0 HH o

iz E B0 PdCidppt); Kike
9 O Q ‘D‘t ThIE0

Br

_69_



[0397]

[0398]

[0399]

[0400]

[0401]

[0402]

[0403]

[0404]

[0405]

[0406]

SIHSd 10-2013-0078437

" (A

PP Phigl,, 2M KaCOy

o I s B —
H [ i THFToluene
A v

O‘ O O O Q i ? _Pdidbale, HariBui
©} )\@ O ‘ T P-Bu toluene

=N
--..I
SRR
B-45

A1 A skekA (1) o] 94

3,6-TholH R R IbukE 52.2 g(163.8 mmol), 2-[4-(4,4,5,5-HE&HE-[1,3,2]tho] SAL R ET-2-)-Hd]-t}
ol 66.7 g(180.1 mmol) B HIE7|2=Egte|Ald X0 =BetF 9.46 (8.2 mmol) & 2M BALF &
o} 300 mlo} H|E}Fsto] =2 Ft 500mlol @Eato], A 71 stell A 12A17F &<t 7kdste] fFsavh. e

=

)
SNS MeOH 2000mlol 7Fste] AAsle nEES dEe & eIz adided mo Agyhd/AelolER
stk fF718vE A9 AAS F, MeOHol AAAs] 3= (E) 58 g (57& 730) < 533t}

aih}

LC-MassZ ¥ Al [M+H A 488.37% ]l glth

Al 2 gA: sgtE (De] g

s (2 BAEE 33 52.5 ¢(107.5 mmol), ElEZHE o] SALRES 40,9 ¢(161.2 mmol), Ze}Eoh
ol d v gt ZAltte] ZF 2ol = 3.5 g (4.3 mmol) ¥ EElEF ofHHOIE 31.6 g(322.4 mmol) & thelwWE
HEAO| = 540 mlo] 110%E0]A] 8417 St 7Fdsho] HP%‘}"*E} HHE8-E & 2000 mlol 23] #7hske] 1
Fis atlaL, o5 FHste] e uFES dojuidet. 1P ES telEE e 500 mlel =l -, F
g or FES AAT F, st F7]8NFE Oé(ﬂlﬁmi}. F718mE AgE AAT F, A
EFdlell o Adepypdz Zeleiivk. &ulE AT Al ekl MeOHOl At T4 sHE (1) 42¢ (5

& 73%)S F5s

LC-Mass= 3/d% Ale] [M+H] —rl}ak 535.445 Elsksitt

Al 3 A spekA (1) o] A

2-Z 2 72-4 6-Tho]HdEr]o}x 21.4 g(80.1 mmol), 3= (I) 38.9 g(72.8 mmol) % HEZI~Egto]ddxE
29 =FeE 4.21 (3.65 mmol) & 2M BAFZE 89 300 mlot HEZSIO|=2F e 400mlol] dEste, Hax
71 6}011*1 12717 Fob 7tdsle]l SFEnh. W8S MeOH 2000mlell 7}sle]l ARty nPES TE 3

= 2lglel] wo AgpA/AetelER Rt f718ulE A AT F, MeOHol| #2735t
(G ) 32 g (58 69%)S F53HTt.

LC-MassZ d % Ale] [M+H A 640.735 ERlstgiTt
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[0407]

[0408]

[0409]

[0410]

[0411]

[0412]

[0413]

[0414]

[0415]

[0416]

[0417]

ZIHS3d 10-2013-0078437

A 99719 wRkz|7b F32E 1000 oL F2vke EekadelA EetkE (O R FAIHEE 35hE 31.86 g(49.7
2rH4d)-4,6-dolHEIYn e 17.5 g(45.2 mmol) 2 EMIYRLEAVEEF 8.68 g (904
500ml ¢ & ZetE tholwl Aol E 2.07 g (2.26 mmol) ¥ HAMZFES 1.9ml =
Foll Al 12 AJZE B<t 11022 7tgste] wdkelgint, v T4 & w-gEo| Hee
g o, AYES oA FEREHAlY o FAE 3 FEibvladiags 9ol
ZRAAN HeES o8 AAA st = B-18= 29 g (& 68%)= T

i oo =
12
o
i
B g
N o
Hu
ol

T i
i o

i

4
2
oz

oo N, oo u
=

]

o m
ll

B
=

2
o

LC-Mass® A% Ale] [WH] A2k 048.08S 3318kt

AN 5: 3844 C-249] Az

[Wkg-2] 5]

"CI
i Fd FPhz)y, 2M KzC03
THF!Toluene O Heo
|
N5

¥ Pdrdbat, MatOn Bu) O
g M., [N Pit-Bus, tohiene
S aa s SUnS.
& .

(k]

AL A sk (K) o] §HA

3-BRR-6-Ad7ME 46.7 g(145.2 mmol), 2,4-thol=|d-6-[3-(4,4,5,5-HlESE-[1,3,2]t}o]| AR E g
2-A)-dHd]-[1,3,5]-E& o} 69.5 g(159.8 mmol) % HEZHIAEFo|ddEAy-ZeF 8.4 (7.26 mmol)

S 0 BUBF £ 300 nish BEetetol SR 00mlo] BEBHel, A /T SlM 1247 Feb s
o RS £ MeOH 20000190 etel A4 AFRL AT £, Sz ] Aol
A/t 2 Relslddth. 47180% AT AAT T, MeOhol AARSe] AR (K) 58 g (FF TS 5

H

Satgr.

LC-MassZ ¥ A1e] [MHH] E212 550.65 = Felabit

Al 2 A spehA C-24 o] §HA
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[0418]

[0419]

[0420]

[0421]

[0422]

[0423]

[0424]

[0425]

ZIHSd 10-2013-0078437

Ah 9719 w77k F2E 1000 mL SutE EEaFdA 3E (D2 %A= 335 36.74 g(66.68
mmol), 4-(3-B2RHd)-2, 6—E}o] A gvnd 28.40 g(73.34 mmol) ¥ EIMIF-EAUEF 12.81 g (133.35

=

670ml =<1 & ZatE tlolwl A wlolAE 3.05 g (3.33 mmol) ¥ ElMEFEQ 2.7ml & A

mmol) & &F4

Zheteh, dhE8As HAAV|FSIA 12 AR EQF 11022 7FEdste] wgkelsieh. wbs $FE & irgEdd wgE
S Fo A7e 1Y¥ES I § ts, 1PES oA EREWA Fo @4u 3 B avas Yol
Rkst, gAS dEe o S 2HAY WE eSS o838 AAA st sgE (248 38 g (FF 670 T
533t

LC-Mass= A% A19] [M+H] vv—Z]-‘j/k 857.01 & Eelsldtt

A 6: 3814 C-369] A=

(W52 6]

H : *
v 0D Crs
O Q PA(FPhzly, 20 Kol O = D
: g SRR )
Br Br a THFiToluene
Br

L]

) ) () "
9 .M
©* o T £

i O
H
o ]

[ H E/

]

G326

A 1A spekA (L) o] A
3,6-Cho| L2 RIS 60.74 g(186.9 mmol), 2-(4,4,5,5-HEWE-[1,3,2]0k0] SALR S -2-2)-T] Wl 2E] &

# 63.73 g(205.6 mmol) 2 ElEZ 7| AEgtoldd ¥y e 10.8 (9.35 mmol) & 2M ol
mlo} HEztstol =257 500mlell AErete], A 7|5 stellA 1242F FF 7hEste] ghsklth. whgg oS
MeOH 2000mlell 7}8te] AAstE nPRS AHI & muFz gl o Astd/dgolEx Raste]

<
=
T718ME A AAT 5, MeOHel A2Aste] shgt= (L) 57 g (58 71%)& 5330
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[0426]

[0427]

[0428]

[0429]

[0430]

[0431]

[0432]

[0433]
[0434]

[0435]

[0436]

ZIHSd 10-2013-0078437

LC-Mass® 3HAE Al1e] [MHH] 2Abek 428.34 2 Folatgitt

A2 gA - sE D o] 3§

3lskal (L) 34.78 g(81.2 mmol), 2,4-tho]#Hd-6-[3-(4,4,5,5-e|E&HE-[1,3,2]t}o] AR ETH-2-L)-Hd]-
[1,3,5]-Egjo}zl 38.88 g(89.3 mmol) E HIEgZ|2Ego|dd T Au=Fe}E 4.7 (4.06 mmol) & 2M gH3bzk
F 589 150 mlgt HEZSo|=2Fe 250mlel 'Sl A 7]F SlA 1243 ok 7Fd st
FF3elet. Wh3-8998 MeOH 2000mlol] 71eted AAste LS AHS §, RS2 =2l ioﬂ A7/

Aglo|ER 23t 78S AdF AAS F, MeOHoll| AAZAAs ] FFE (M) 35 g (& 66%9)S +5
sh3it.
LC-Mass® ¥ A19] [MHH] 24 656.80 < BHolatqict

Al 3 kA spehA C-36 ¢ §HAd

A B97]9] waky|7F F-2E 1000 mL 5vte Sekadoq e Moz FAEE 3EE 32.14 g(48.95
mmol), 4-(3-B2RFd)-2 6- E}oliﬂﬂqauh 17.23 g(44.5 mmol) 2 HAMIF-EAGEEF 8.55 g (88.99
mol)E EF 450mlel] %<1 3, ZelE toldldgdolAE 2.03 g (2.22 mmol) 3 Ewal%l%‘ﬂ 1.8 ml

o

A7kt Whegols AAVIFSklA 12 ARE e/t 11052 Zhdste] antsiglvh. vke T4

E& ol Wl 1¥es 2H @ be, 1¥ES vl SRR wo S4w I Feaibeladlas

of wnkght}. S-S AHF vy IREWAG WSS o)&e AR dhe] e (-39F 31 g (& T20)E
P i et ]

T—IO]'MQ'

LC-Mass= 3 d % Al9] [M+H A 963.16 & E13iT)

(Fr71EFazre] Azx)
AN 7: f§71FRLEA] AZ

ITO (Indium tin oxide)7} 1500A 2] FA7} vtet m€d {2 7|#& T7HF 2202 AFsdn. S/ A4
o] U olAZed dIE, ofAE, WEE T AR 253 AHS dtu ARAR F Zekzuv AFT|=
ol A7l v A ZEEuE o]&dte] Y] 7|wS SR A 3 F WE FHAVZE 7)BS o]FEdin. o
2 ZulE 110 9 A5 FFo R ALE3te 110 719 Aol HIM (3l7] 88ty #x) & Wy Z2shd
1200A 7719 BF FUF5S Al

[HTM]

B BE FET AR Al 104 A BEES TAER AL

833l 213 Green E=¥E R PhGD (3}7] 3}3}
o
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[0439]

[0440]
[0441]

[0442]

[0443]
[0444]

[0445]

[0446]

[0447]

[0448]

[0449]

[0450]

[0451]

[0452]

[0453]

[0454]

[0455]

SIHSd 10-2013-0078437

[PhGD]

% A7) @3S e BAlg [Bis(2-methyl-8-quinolinolato-N1,08)-(1,1'-Biphenyl-4-olato)aluminum] 50
A 2 Alg3 [Tris(8-hydroxyquinolinato)aluminium] 250A & <2¥ oz HFsle] AAFESTS AT
A

$7] AAeES el LiF 5AZ Al 1000As Ao Ay S8t 555 IATe=A f7lddaxts

[Balq] [Alg3]

AAd 8 WA A 12

7] AAld TAlM, AATel 1(A-6) AL AAle] 2 WA DAl 65 242 ARER AE Alflstals SA WY

o2 FEFLAE AT

Hlad 1

A7) A el 7oA, A 1(A-6) ™Al 3EE RIS SAER ALLE AL AYdtaE 93 HoR §H7)

YRS Az,

Ale 7 WA 12 B oHate] 1elM AlzE Zzhe) frEgaatel] theke] el wE dFEi Wik, 3§

A)
= =
Wsh 2 e as S8

Zpel i, A4S 0V FH 10 V7R A5A1718 A 3= (Minolta Cs—1000A) & o]&3le] 1
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5
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I

e
o

el
Alr

o
o

(3) g

[0456]

C-36

ol
=

\

]

sd

X 1

stod, A-6, A-9, B-18, B-45, (-24

S

woll 1]

e

= olssloptt @,

)
Bl 5 | ool 0] of oo| —| 0] =
1WE2101110
N — | ©| ©| ©| ©f | | ©
nﬁc B Y Y Y Y Y B
XKD olo oo o oo
~~
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