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7], 2-#HuRD7], 1-sdwAololld Y], 2-FHmolobxld 7], 3-FHmapolob A7), 4= mapolop A Y], 1-| =
ARRIL7], 2-S AR Y], 3-F ARG Y], 4-d ALY, 2-SALE Y], 4-SAREETY], 5-5AREET], 25
AptpelopERY], S-SAtRolobE- Y], 3-SFEhtd 7], 2-4olld7], 3-Aol<ldY], 2-vEvE-1-d7], 2-vE
2

N
N
°
o,
b
3
BN
)
e

A I T
Nt
~N
9
A
e
i)
i
?
Y
e
i)
~N
2
jli
rUE
i

i
N

m to(m oo
w0 Moo N
3

(m
N

SE rL“
r_YL

Nofm N
-~
[HC o A N ¢ A (A 1)
\]@@OOJ_I
OL °émg

e (m

e L N o -
fm -
t
%5
S o8
e rL
N rrl

s,

o o
N

M oo
©
',
=

ki
é_l"
w e

1

)
W
L 7

JE-3-47], 2-HEIE-4-47], 2-WEnE-5-U7], 3-WEyE-1-U7], -WEIE-2-U7], -HETE-4-A
7], 3-WEiE-5-47], 2-t-FEIPE-4-47], 3-(2-¥dZz2ad)HE-1-47], 2-vE-1-21=d7], 4-ve-1-9]
=471, 2-MEl-3-¢1 &Y 7], 4-vd-3-91=47], 2-t-FE1-d547], 4~t-HE1-A=E7],
-t-HE3-EL7], 4-t-FEH3-UJEHY] 52 & F AU

g EE BXSE Bhg 27509 dFARIE -C00ZER BAHL, 79 dEAE W'y, o4y, =23
7 FE7], ofolaREY], t-FE7], n-"ed7], n-FA7], n-PE7], -7,
ZAlog7], 2-slo]=FA "], 2-dto]=FAlolo] ARE Y], 1,2-TFo]alo] =F A<
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g7], 1,3-tolsto]=FAoto]Ax R AT, 2 3-Tfo|alo| =EA-t-FE7]|, 1,2, 3-Ego|go|=FAZRH7], F
22gy], 1-2F22d97], -2 g7], 2-F2Folo]aREY], 1,2-tho|FR2RZ|E Y], 1,3-tfo]FREZo}
oM gd7|, 2,3-To|FER-t-H97], 1,2,3-EgolEFrgErxggy| HzROYr] 1-HIRJEr] 2-HZ
RoEy], 2-BEFolo]ARHEY], 1,2-Tho|HRREr] 1 3-tlo]HZRolo|AX @7 2 3-Tlo|HRR-{-H
g7], 1,2,3-Ege|lBZRrIagr] olo]owuwgr] 1-olo] T gr] 2-olo]Qmdgr], 2-0lo]Q Eolo] xR
g7], 1,2-thojele]Q wod 7], 1,3-ToJofo]Q olo]nx2H 7] 2, 3-Tlojojo] S w-t-{FE7], 1,2,3-Eg}o|o}
oo ExEAT], opr] :=m g 7], 1-ofw] o g 7], 2-otr] o " 7], 2-ofu]zofo] AR e 7]
1,2-tjoloju] o & 7], 1,3-ttojolu] ool 22 Y] 2 3-tlo|olu|m—t-HE7], 1,2 3-Eglo]oju] 2],
Atelobrem € 7], 1-Afolofel 7], 2-Afololo| 7], 2-Alo]ototo] 2 [ EY], 1,2-tho]Alelote e 7], 1,3-
tho]afolofrmolo] A 2 A7), 2, 3-tho]Alolofe-t-FE 7], 1,2 3-Egto]Alojolie 2 a7]  yolERu Y], 1-
ol ERoE 7], 2-to]ERYT], 2-to]ERolo]AREY], 1,2-Tro]o]ERo|E Y], 1,3-Tho|tto] ERolo] 4
Z2P7], 2,3-thole| ER-t-HE7], 1,2,3-Egfo|ve|ERx2HY] T& & & AU}

)

T X 384 g4 67509 oldy] e X3 EE v 3E 3P4 9 57509 el 23]
2 A3E opiwr]E -NPQER BAIF I, P, Q9 dEAME, dHd7], -uZdr], 2-uzEy] 1-9E™Y], 2-¢t
EYy],  9-<EZY],  1-#JYEZY],  2-FIELY], 3-AFEHY], 4-HIEYY], 9-FIEL/],
1-U=ZegAld 7], 2-uZeiAd 7], o-UZeiAYr], 1-9dd7), 2-gddr], 4-9Ad7), 2-ulelddd 7], 3-0}
olFldd 7], 4-vlolHd™ Y], p-HuEld-4-A7], p-HEAL-3-27], p-HIAL-2-U7], m-HHd-4-A7], m-EuHd
-3-¢47], m-HHI-2-47], o-E27], =27, p-EE7], p-t-HEHIY], p-(2-HEdZEZ)HL7], 3-HE-
2-yxey], 4-vWE-1-y2rEy], 4-wd-1-gdEL7], 4 -wEntelddd ], 4"-t-FE-p-HHd-4-47], 2-7
471, 3-9&97], x4, 2-ggddr], 3-9gddr], 4-9gddr], 2-AE47], 3-AEE7], 4-<
7], 5=, 6-1EH7], 7-dEH7], 1-olo]aUEH7], 3-olo]i 1, 4-ofo] A9l
, 6-olo]lxJEHY], 7-ofo 471, 3-#¢7], 2-4 7], 3-dl

=18
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A7), 5- AzFEd”], 7-of

71, 5-F=d7], 6-7] 71, 8-F="7], 1-ofe]
ofelaTEHY], 6-otelaF =], 7-okeladEmHT], 8-olo] AT
A7), 17bEEr], 2-7hbERr], 3-ThbERY], 4-ThibE R,
I, -APEELY], 4-AdEHELY], 6-AGELALLY], -AFEALL],
dd7], 10-AE A7), 1-ebaeddr], 2-obaeddr], 3-obaedd”]
L7-9dEER-2-47], 1,7-99EEH-3-47], 1,7-AdEE--4-d7], 1

A-6-247], 1,7-AdEEU-8-U7], 1,7-ADEEY-9-97], 1,7-ADdEEH-10-47], 1,8-4
B-ATEEY-3-97], 1,8-AdEER-4-U7], 1,8-AdEEN-5-97], 1,8-ddEE-
EEW-7-97], 1.8-AYESA-9-U7], 1,8-AHEST-10-47], 1,9-dFESH-2-U7]
-3-247], 1,9-d9EET-4-d7], 1,9-AHEEH-5-27], 1,9-AGFEER-6-U7], 1,9-¥FEZ
d-7-471, 1,9-AdEE-8-47], L9-AdEEH-10-47], 1,10-AdEE-2-7]
L10-A9EEH-3-97], 1,10-AdEEH-4-47], 1, 10-AGEEH-5-47], 2, 9-AFEEH-1-47], 2,9-9
EEd-3-97], 2,9-9dEEI-4-47], 2,9-AFEER-5-UY], 2,9-HIGEELD-6-L7], 2,9-AFEE-7-<
71, 2,9-ADEEU-8-U7], 2,9-AGEEH-10-97], 2,8-HAIFEEH-1-97], 2,8-HFEEL-3-947], 2,8-4
GEER-4-AY], 2, 8-HGEEY-5-97], 2,8-AGEE-6-U7], 2, 8-HFEEN-7-A7], 2,8-HAIEEH-
9-47], 2,8-FGEEA-10-U7], 2,7-dAGEEU-1-U7], 2, 7-AIEEU-3-U7], 2, 7-dIEEU-4-U7],
2,7-AGEER-5-97], 2, 7-AGEEE-6-U7], 2,7-AGEE-8-U7], 2,7-HGEE-9-97], 2,7-AGES
©-10-27], 1-9ud 7], 2= d7], 1-destelobd 7], 2-sl mAolobl 7], 3-s matolopld 7], 4-3]
wAelobd7], 1-Al=A Y], 2= mARID Y], 3-Hl AR Y], 4-sl AR Y], 2-SAER Y], 4-SAEE
7], 5= ARERT], 2-SAtTolobE R Y], S-SAtttolobE Y], 3-FEbdd], 2ol Y], 3ol Y], 2-v
9y E-1-971, 2" E-3-97], 2 E N E-4-7], 2-vEy E-5-7], 3" E-1-97], 3-vlE ) E-2-
471, 3-viEdE-4-d7], 3-WiEdE-5-Y], 2-t-REYEA4-9Y], -CodZEE)NE-1-dY], 2-vE-
1-R1E97], 4-vE-1-9=d7], 2-ME-3-¢1ed7], 4-vd-3-d=d7], 2-t-HEl-d=d7], 4t-REl-Sls
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[0279] kot 19 BigrEe] TAGE olate] AASAT, oSe] @HHE Aol ohd.

[0280]
[0281] w3, 5] sk 119 WS olus AF FUF EE AT F55Y G4l AP A gar)
[0282] EERE
Ar
/ 1
A,—N.
\Ar
[0283] 3
[0284] 58H4) 11o] 2lo1A, Ar “Are] el A7) S84 19 Ar TAr o] Aeleh wiRsIAT.  olsjel 3&HA 119

setEe] FACE ZIASAT o5l = Aol oy
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[0294]

[0295]

[0296]
[0297]

[0298]

[0299]

[0300]

[0301]
[0302]

[0303]

[0304]
[0305]

[0306]

[0307]
[0308]

SIHS31 10-2013-0018725

23°C, A% A2 7k 297 delA, FE 1000cd/m A9 9% ¥ TES HE=A (V) EEA A B FE wAL
Al CS-1000) & o]&-3ste] FA g},

—~

2) Wk g (A7)

27 %= 1000cd/m 2 A% 24 AFH(AF)

o
OQL-“

ol
ok

o, 7] FwIk wFAAAAL ANE SAD.
(3) ALHW)

23C, Az H 7k ®2917] shellAl, KEITHLY 236 SOURCE MEASURE INITS o] &-3}ef, =
& 7kske] EFA7IaL, b olee] wj A Aol el AkE wio] A 7F AdE SAAG

el 1(3hg=(1)e &)
(D) st=1-a)9 44

VY ]llt P
®

fz I
v

N
Cul
DACyHx "
KsPO,
CHI = A9l (1-a)
A B97] 8, 37 Z823d 7H8FE 40.1g(240 mmol), 2-B 2 REUlo]dlZF# 49.4g(200mmol), K =3} -
7] 3.81g(20mmol), <AAFZH 84.91g(400mol), E%*-1,2-‘3}0101—13]h‘_/\}o]%iiﬂ*ﬂﬂ 7.21ml(60mmol), 1,4-t}o]
A 100mlE Wi, 2443 FFAIFHG. HHg TR, A7 W4 & EF¢l 40ml2 gAsta, &
oItz F719 58 oEsta, Aqe A A LE AHS FHAA sF5AC. oMAHEL oE/ves &3}
L2 AA sl WA uA(FEE(1-a))S F5AY. % 54.0g, 5 81%
(2) 33HE(1-b) e A
g 29
DMF
Br
(1-a) (1-b)
7] 2917 3, U2 Z8230 33E(1-a) 26.7g(80mmol), N, N-Tlo|HEZolulol= 160mlE Y A5S &

A7, deER 0CE EZsta, A7d N N-tholWdFolnto]= 80mle] &3|A|Z] N-HEZRA *JOME
14.2g(80mmol)& A3tel] o3 10+l ZA 3] 7Fhvk. 0ColA A1z wykek § AL2oA 19 WA
g TR 5, EF< 200mlE vFetaL, w9 Zwr]E o] &3l 23] FAYT. o|HE F A U]—:LL‘HHEE
Az 5, oA, FFP.  olAS FARJS=RE AZAAS WA uA(FFE(1L-b)HE FHFIH. FTF
25.6g, T8 78%

(3) t=1-c)o 44

1)n-BuLi
2)B(OiPr);
3)HCl aq.
N

Br B(OH),
(1-b) (1-¢)

A 297 s, 37 ZSg~=0] 38E(1-b) 16.5g(40mmol), B HEZSo|m2F g 20ml S 21 A ES
AA71aL, -78CE By, I &3 &9 n-HEEF 30.6ml (A F 1.57M, 48mmol)E 10+ ZA

&
S|
2]
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[0310]

[0311]
[0312]

[0313]

[0314]

[0315]

[0316]
[0317]

[0318]
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ST, 78T lA 208 wwksl & Egjololol AT R R O]E 18.3ml(80mmol ) S FHH| s}Etar, 1 T A

oA 347+ ke,

WS FE P, §9L W AEE BESE, 94 £ 20mlE A, e 2 mngr. ol
2} 7] Qo FHem, i P4 vhngom A%, o3, ¥HAt. oL A

A7) o) Thel 2ol = €0 )2 AAF F, olZle] FxelS Fstol
SEE xﬁum B A4S ek, ofbstel WAl nA(RFE(1-))E FEAY. FF 10.3g, T

(4) seh=(1)e] &4

Nap;COj3 2M aq.

O

(1-b)

Pd(PPhs),
(OH), 1.2-CHOI I S Al Ol Ell !

S )

LB a oo
GQ &

A 727 &, 37 Zg~Fo] FFE(1-b) 9.11g(22.1mmol), 3FE(1-¢) 10.0g(26.5mmol), FHAFIESF 21
FE&4 22.Iml,  1.2-golHEAlH]  4oml,  EFA dmlE WA, o =Y &9
1=

HEZ7) A (Egtoldd 2 23)ZeHE 0.51g(0.442mmol) S 7}akar 8AIZF SHRAZATH.

Bhs TR 5, A7 9AE 5, dgEs vhstel AHEE ARE 3], ¥
o 7t4 HA1715L, A7k 3248 5, dEgh Ao £E dds 3
EA & 24F AlAgste] M) uA (e (D))E 5. % 12.0g, 78§ 81%

FAa 2(3FE(3) 9 #F43)
(1) §],6]—‘:’ (3- a)_/] tﬂ—}d

0
e
N N

—_—

ol
-
= o0
ol

., Pd(PPho),
Ba(OH), 2M aq.
(1-b) 1,2-CHOIBIS Al Ol EI 2!

(3-a)

Az 897 3, 33 Zetx2=d 33E(1-b) 41.2g(100 mmol), HAE R EA 23.0g(140mmol), <=AF&HaLE 2M
8o 200ml, 1,2-tholWlEAlfE]] SomlE Wi, ©] &F & HEZA(EdolddEzan)EeE
3.47g(3mmol) & 7}ahe], 8A17F BHAI AT

g R 5, A7 WAs &, ) Z2ur)E o] &ste] EFdoR FEYT. B 3t mladlgcs A
Z, 4%, F53 &, o3& Hst 4 A+ ﬂiu}ilaM( Fe:AAJA=3:7)2 HAAHF. o]FS FAQl
o wRE AAAste] W] A (FFE(3-a))E TSI F 15.3g, & 34%
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[0319]

[0320]
[0321]

[0322]

[0323]
[0324]

[0325]

[0326]

[0327]
[0328]

[0329]

[0330]

[0331]
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(2) 3= (3)e] 944

ot 1)n-BuLi
NBS 2)B(OiPr);
DMF 3)HCl aq.
CQ’N " QJCE 5 e
(HO):B
(3-a) (3-b) (3-0)
N N
Pd(PPha),
Na,CO; 2M ag.
Q% (HO),8 é DMEE =l
(3-b) (3-¢)

An2A 3FE(1-)S HFFG-DR WS A oot HFR-H) T (DT g Pl a4 HFREB)
2 YA,

Aol 3(5Het=(36)2 H4d)

C%;D Br\©,Br ‘%. :}N O
O

T .
: Pd(PPhy),
(HO)B I NaxCOs 2M aq.
DME/E= 01

(3-¢) 6)

Az 297 &, 37 Zehazol] FEHE(3-c) 7.13g(14.4 mmol), 1,3-tholEEmulAl 1.42g(6mmol), EHAMIE
g 12ml, 1,2-tholwEA]NEQ 12m]l, EF 12nlE @1, o] &3t &9 HEZI|A(EFo|HIE
Ze#HE 0.35g(0.3mmol) S 71ebar, 8A17F SHFAI AT

Yol
Do
\-’E

T B oAs gds R Zujyd 73, ERon 53 2EIu
= az . e, saam, oAs Aus A AzdEaenE gAse] WAe A G
Ak S 4.3, FE 7. o5 HUES PSS SHste], BAF o] 29 A=Hske]

DEJ

= At
Hlul 4 o (3H3F=(33)9 F4)

R T =

Pd(PP| ug )
BOH)2 Ng Cg)3 2hsN?4aq O
DME/EF
(1-0)
(33)
A B97) 3, 37 Zgt2Fd FEFE(1-¢) 5.43¢(14.4mmol), 1,3-tholB@mdlAl 1.42g(6mmol), BRI EF
M 8 12ml, 1,2-telw S A ER] 12ml, Egd1mm%-%¢,0]§§~%ﬁﬂ B Eo}7) 2 (Eato] Y E 2
)

ol
ol

25 0.35g(0.3mmol)S 7}3led 8A17F S-FA1F ).
=

WS FR 5 A27kx Wze & omass vlete] AEd A RE 3gte], Wy AXAAY. ARE 2R
al 1Loll 7FEste] &aiA 7o, Ae7kA] Wzhgk 3 gt Ao £E ARE THAIA sFAT. o)A E obA
Exl oE/a A =5 %UHE Ak A skl Mol nA(3EE(33)E S5FY. % 3.782, & 85%
Al 1

25mm X 75mm>< 1. 1mm®] I1T0 9 d= F2 f2 7L gAA) S, ofoliaxz2d 43 & FoA] 587t 25
g A & 0V 2FE AAGE 3037 AAAT. AA Fo B AF #Hd FF f J8s JF S A
o] 71 Edd F&sta, ¢4 F4 A= 2ol A e F9 W A, FE A5S 2= F 59 I3



[0332]

[0333]

[0334]

[0335]

[0336]
[0337]

[0338]

[0339]
[0340]

[0341]

EHDE Ad 7t ZHATHFEA 60mm). A9 EEE 1A/sE Al o] HIYS AT FY - F5Z0=24 7)
Sk

Soz 0T e, sE(1)(Z2E 35 g Faste] T 30mme] SHEE () S )
Bl % =HERA, sEBD S, FFEE(D sy é‘%hﬂ] 10%7F F =% 2490, A% S=5 7
ZF 1A/s, 0.11A/sE 3dch. o] 2 QF wg=o 24 753},
ggoz o] 9 wRF Ao FFEMB)S A 71E FFse, 57 10mme HBHS A9dc. A9 £
1A/sAt}k. o] BB AF EEF07AM 7|53,

of Bt el At £x 1A/s2 EfA@-F=d3)LFrEAlg) FAE A F7 30mm). o] H2 A

4

Al

o
ox
2
&
[l

2 %, Alge el LiFE A % 0.1A/s2 S&ch(e F7 0.5m). o] LiFw ol &
S3(2 FA 1000m) S FAske] §7] EL 225 5

382 (BD) siete (HB) Algq
AAd 2 &3

AAlel 1ol eiA BhtE (1S o] &8k Walel & 1o 7AE EAE AugE o83 A ol A 13 &
o] 3kl f7] EL &z AZ).

N TR o

stee (3) stetE (3 3)

sHebE (1) thalel shr] hgh=(H1) T (H6) R 7] 3FeE(33)& o183 A ole= AAjd 13} o] ko] 7]
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[0342]

[0343]

[0344]

[0345]

[0346]

[0347]

[0348]
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3etE (H1) setE (H2)

SIeE (H4)
stgtE (H5) oletE (He6)
F 1
SAE rShely AL AX =8 gr2t &9
(v) (%) (Al2h
ALAI0N 1 (1) 7. 4 6. 3 1050
ALAIGI 2 (3) 7. 6 11. 1 1190
ALALON 3 (36) 7. 4 9. 2 1010
HI 0l 1 H1 8. 8 7.0 700
| Hlwoll 2 H2 8. 8 7.1 650
| Himol s H4 9. 3 6. 4 450
Hl w0l 4 HS5 9. 5 6. 9 480
Bl 0l 5 H6 9. 3 6. 9 250
HI W 0l 6 (33) 8. 3 7.2 1000

FIEFH, & 29 seE(D), (3) % (36)o] Hlald 1759 sgheRus aFdola Fedd A
Aok, EF, By AMdelM e Fgo] rhsskr] wiitell, &M o]l Azhd

e o
4 >

% 1o ol vlae] 68 AME % wg el felA T2 AAde] % MY, oze, FulEel 69
bR i dfeln], e 39lol4] B AT BalA AT 2w Qi ol A9l §A kgAel
U glelel Mels x2ge) ol vk Arde] % ux7] Hielea Azhach

25mm><75mm < 1. Inm®] IT0 F1 A= F-2 #e 7| (AL gibA) & ofolazed d3s Fox

= 1
AR 5, WV & AE 30zt AAAd. A Fo 79 A= 2] 72 #9 7lis e
= =

4 ]
71 Edel AFetal, o £ oAdS ko]l gAHo e S W el 7Y d5E dEF g dg=
(DS AF 71 SZFIGCEA 60nm). A2 H28 1A/s2 k. o] (WS AF 79 - F5To=
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