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[0091] 7] el st

Co&d 7], A3

= HXZE G CeAel 229847, X3 e vX3E C-Coprtel 228 AL 7], A3 e v X3 CCypolE
71, AZ Ee HAZE CCepolR5A17], X8 Ee HAEE CCepAdt7](hetero cyclic group),
“N(Quo) (Quoz), B2 =Si(Quos) (Quoa) (Quoz) 1 X712 X3 A"E om|gth. oA71A, A7) Qo WA Qese, T
A, SR AR, =FAT], Aotwr], A& EE HXEE C-CeEA7], X3 Ees HXFE C-CoEAE],

A g E= vRgE GCoe7Id7], AF = HASE C-Co@FA17], A = A GGl 2222
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[0095]
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[0098]
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71, X% = BXZE C-Corlol

kil
ue
X
e
~
rlet
}_,ﬁ

=3 L= BIAIZE CoCotE 7], X3 = HIX3E Co—Cooof
A7), EE 23 == 8 X3E C,-Cepi 23t (hetero cyclic group)d o ATk, o7~
St o] de] g2 AFE 4= lom 2 ool AFV|= AR FAIAY Aol 4 Qlrt.

dg 5ol 7] "AgE A" "F7] AS] st o] Favt T4, FEA AR, SE=EFAY], Aotwy], A
& = AAEE CCeA7], AF = HREE Cm‘”i’f‘]ﬂ, A8k = v A CCpotd 7], A3 ®

rlet
i,
=
s

= HAIZE CCopEAgr], -NQD(Q), e -Si(Q) Q) Q)= X&H A"E gulsts, A7 @ WA &, F
&, TR YA, SlEEAY], Aotwer], X3 EE vX 3 (o8 A7], AF EE v FE C-CodIAII,

A8 L= WA CGCyobd 7], e A% T WX GG adr|d = .

& Bol, A7) "xghd A"F "] AY v oo FAat FHEA 7
9], eley), mzdo), $97), ALY, WSAY), SAY), ZREA], A%A)
StEZVIE X3 A"E ou|Ed 4= ).

CERA AAE, S ESAY], Aoker], v
Id7], “rer] Ee

H

)

A T, AR GG d7]s Y R A 7E2E Y ole] FAHR] dEs vd, ddY, Z2
2, ol&HE, sec-d, Y, iso-otd, I & 5 F AUk, AFA CCeE 79 AE= ] A g

A Ao g due FEd

E wgAx F e X89E C-CedAld7E A7) HXSE C-CooP 7)ol F3tolu Wil Zdbol] sl o]ate] ghs o]
FTAYS Tt e 2HUE gt HX 3 CCpd AT CdR2E, odd, Z=Hd, FeEHd, =
Hdd, aad, ddd, Sed, =23t d(propadienyl), ol&Z#|d(isoprenyl), &H(allyl) 55 & F
ATk, AFE CCoEAE7IY XE7IE 7] "XFE Ao digk Ay s Fxg.

E wgAx F a1 X389 G-Ced71d7]E A7) HX3E C-Ceo@ 2712l F3tolny Wl Zakol] 3l o] 4he] gk 4F

a e EHE ougith. HIASE GCodTId el dm=, obdEdHd (acetylenyl) &
T 7 du. A" CGCod7IE7]e] A&7]= 7] "AgkE Aol digh A

2 HAA F vR3E C-CeE A7 -0V (e =
AW, ole FAHQ REA, HEA], oEA, o]AZRALA] REA HAEA £S5 5 I, ATE -

Cod=A1718] A&7]= 7] "Aghe Aol o A s Fedd

2 PAA F HXZE CGCAlel 2297+ 18y 23 a3 5ar|E 7HEYe AoR2A, oY FAdEE
Abel SR 2g  Alo]E2FE ) APo|ERAY, Alo]ER2A ) A)ERSY T8 & 4 Arh. XEHE C-CeAt
o|F 22UV A= F7] "XEE Aol gk AwS FExsih,

2 HAA F HAFE CGCoAtol E2EAD Y& sk o] ©ra o] AFS ZtH, WIS 1 obd iF
g BX3 BIgeiar|E HE7E AoEA, o9 FA|dREE Alo]EFE X 2 ¥ Y (cyclopropenyl), Alo]EFEY-H]
H(cyclobutenyl), Ato]EZ2FNEE, Alo]E 2 Md, Alo]E 23 e d, 1,3-Ato]E2 AT LY], 1,440l 22
rtgeldr], 2,420l 2 Yl d Y], 1,5-3|22SEYdddY] & & F Atk ATE (Aol 22
Ad719] A&7]= 47 "XEE ATl digk e Fx

>~
_|_4

ro
2

2 wWAA F HXEE CGCepolE7E &4 4R 6 A 60719 FrRALo| S Wk
(monovalent) IEO2A, ExA1E¥ (monocycli) T ZAIFEH (polyeyelic) ZFY 5 <

59 A, oo XFE 2 o9 gl AR FFE 4 At (fused). HIAEE C-CoolE 719 o
Y(phenyl), E}#Ed(pentalenyl), <1d<d(indenyl), YZHE(naphtyl), o}=#d(azulenyl), 3ZEtdd
(heptalenyl), elthAld (indacenyl), olAl Y2 € (acenaphtyl), ZF 2 dd(fluorenyl),
2ol 2-Z2F 09 d”], dH<dd(phenalenyl), HFE# Y (phenanthrenyl), <¢rEZH(anthryl), ZFEd
(fluoranthenyl), Eg#Hddld(triphenylenyl), Joldld(pyrenyl), Azto]lAld(chrysenyl), YWZElA
(naphthacenyl). A" (picenyl), #Z# L (perylenyl), FNe}#d(pentaphenyl), ALY (hexacenyl) <
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= BAA T, B2 5 A 609 RS
el sekE THAT, ole FAIARL dEA, #H=AY] S5 & F duh. ALE GGl ST A€

£ g AR Al o 2 Ax,

j= s

rkﬂ
(e}
o
i)
lo
>
N
0
S
=
oy
—<
rir
ox
i
o
jus)
=)
to,
i
rlo
=
B
flot
(i
O
9
O0
o
i)
N

A F, BAF 5 WA 600 WXBE obdsbol o) -SY(W, Vi BEE vhsh 2 AT CCeotd
G ook, A%

N

dhow TAHE aFomA, ol TAHS dmi WK ST,
B C-Col@Mol 2719 A B7)= A7) "Agke Aol g dEe BEd

pud

i
[H
ul
=
L
to
N
ol
o
il

o

WA F WARE CCeoldArlE B AR5 6 WA 6071e] a2 MR Axwe g 27t

(divalent) IFoz2A, RExAZH(monocycli) 5 ZANEH (polycyclic) Y 4 den, o]
TFAAE, dEs HAFE CGCepolR 79 A& Fxste osld 4 dvt.  XFH CoCeolE @7 X387 =

7] "R ATl Ui dEs g

2 GAA T AXEE CCepEAaB7|= N, 0, P 5 S FollA Ae9E 1 7] o9 du=zdxs 283 g
a

£ s} o)t EeHeE, RwAlF 2 (monocycli) T ZEAEE (polycyclic) ZFY 4 At ZEAIEE IF
d A, ool xggH 2 o] mEE ME §HE § Atk (fused). BIAZE CCopiidr]el FA R,

9 Z<(pyrrolyl), oln| £ (imidazolyl), g} £ (pyrazolyl), I td (pyridinyl), 2 xd
(pyrazinyl), ¥ gv|t)d (pyrimidinyl), S2t}xd(pyridazinyl), °l4&Q0&EU(isoindolyl), UEYU(indolyl),
elt}Z= YU (indazolyl), F&d(purinyl), FA=Ed(quinolinyl), W= d(benzoquinolinyl), ZE&xY
(phthalazinyl), YW=EZ|t]d(naphthyridinyl), A= d(quinoxalinyl), #AYZE2d(quinazolinyl), A&
#d(cinnolinyl), 7F9FZEY (carbazolyl), ﬁﬂ“{rEE]‘é(phenanthridinyl) olz gt d (acridinyl), HAIEE
J(phenanthrolinyl), #H YA d (phenazinyl), Wl %2 A}Z A (benzooxazolyl), ol thE Y
(benzoimidazolyl), &b (furanyl), Ji—ﬁz—a}‘é(benzofuranyl), B2 Y (thiophenyl), HWIXESHd
(benzothiophenyl), Elo}Z<U(thiazolyl), ©]|A&E|o}=EU (isothiazolyl), WZFE|o}=<U (benzothiazolyl), ©]&

SAFEY (isoxazolyl), i/‘Fio‘(oxazolyl), EgolExd, HEZHZE, FAHoEY, EgolAd, HIxSAIEY
(benzooxazolyl) &% & Ak, XFE CCoFadre X&r|e 7] "AgE Avel o dyS FRg
=

2 WAA T XS CeCeiradt 27F T1Fol& N, 0, P =& S Tl Adg® 1 7] o] 3e2dAE =

stk wglE Sy o) ek, ExAlEE(monocycli) Fx  EYAEFZ(polycyclic) 27FH(divalent)
IFo2A, BReAlEH(nonocycli) EE FFAIEH (polycyclic) 27F ZwY 4 Ak, ol9 FACdE, d<t
HI X 3 CoCooandt7]9] & Fxsth. A3E CCepiadt 27F 59 37| 7] "X$e Aol gt

A7) FNFE AR FUF BE AR SEFAL BE A% 7Y 2 A% £5 715S BA e gdgy
& qluh,

ool o TRl e f7] WY 2xe] P FAFel BAF, A} FUF BE AN FEF 2
3,7 WRE, A4 FUF EE A% $EES P B9 12 BAHE ddsnd SgRe gt
A%, 47 WRFe §A rEh SR, obdebn S¥E wt AEY AFRL TIT & Ak
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Fdd 1. 3§HE 79 34

.s»

0 @N
HN o C\>/N o
oo oo“

Br
1-4 1-5

le—j] 1-1 ,] ‘6‘]—}\‘]

-z gglolal  3.07 g (10.0 mmol), Bis(pinacolato)diborone 2.54 g (10.0 mmol), [1,1'-
Bis(diphenylphosphino)ferroceneldichloro palladium (II) (¢]3} PdCly(dppf)s) 0.36 g (0.5 mmol) —1&]aL

KOAc 2.94 g (30.0 mmol) & DMSO 40 ml o] 2 & 80 T oA 6 A7+ B¢k wHksgch., Wk S Aeowm
A% & & 50 L ¢ T lE’ JEHZ 50 mLE 3W FEIUTE. RolX {7|F5E vUlFAdcER HAxsa

fjE Zutale] dojzl WFES A AT aRvEads R Ru] ZAste] £7004 -1 3.01 g (& 85
E I:N\E]' Ag}vlﬂ §1'—6 '8: LC-MSE EEH pj_o]o]_oﬂ];]_ CosHa3BO, M+ 354.2

=
N2

F0 12 o 94
XA 1-1 7.08 g (20.0 mmol), 2-HERUE=ZMA 4.04 g (20.0 mmol), Pd(PPhy), 1.15 g (1.0 mmol) ZL¥]

I K05 8.29 g (60.0 mmol) & THF/H0 (2/1) & 60ml o =<1 ¥, 70 ColA 5A7F FeF nRkekAT).

gl s oo A% F B 40 mLE 7betal odolHEZ 50 nLE 3 FEEATH. Ropxl #715S vl
ol e =

AFo]ER Axsta §vlE FWste] dojXl JFHES AY7AR A2vtEad R £ gAste 1A 1-2
6.22 g (& 89 %)= . AAE FJFEL LC-NSE T3l &AdFrt. CollisNO, @ M+ 349.1

A 1-2 3.49 g (10.0 mmol)3} EsdE2~H (PPhy) 5.77 g (22 mmol) & 1,2-t]Z=ZZwWlAl 30 ml o =
st Al A AL & 50
2 Az éh ﬁuHE Z3lo]
TE 74 DS A, AAdE

o1 £ 170 T oA 12 Azt Beb wwked. wheas Aeow AR F w2 2
mL ¢ tEEZHE 50 L= 3H FEIUT. Eob {§71FE rlavlaAdolE

Adojz AFES AIAR F2uleEaaR 2 AGAste] 274 1-3 2.35 g (
stEE2 LC-MSE 53l AT, CoHN ¢ Mt 317.1

OH

SHA -4 o 4

F7HA 1-3 4.76 g (15.0 mmol) & TZE=ZWEr 100 ml o % ¥, 0 C oA BE (Bry) 1.75 ml (15.0
mmol) & HH3] H7pgch, Wk AS 0 Colld 3 AZF Bk wukslgivt, whgdlo] 2 60 mL 9} E|QFAUEF
N 30 ml B 7FSt yEEREME 80 nLE 3 FEIIUY. FolXl f75E vlavlgAdolER A
s Fusle] dojd FFES A AT aRviEadyz B ZAsa gIFEaue/da gl
o7 AAAgste] FHA I-4 3.80 g (FE 64 B AAY. AHE FFEL LC-NSE Fd G

704 1-5 ¢ A

FXHA 1-4 3.96 g (10.0 mmol), 8.2%=wlAl 3.06 g (15.0 mmol), Cul 0.19 g(1.0 mmol), 18-Crown-6 0.05 g
(0.2 mmol) Zz¥]al KyCO5 4.15 g (30.0 mmol) DMPU (1,3-Dimethyl-3,4,5,6-tetrahydro-2(1H)-pyrimidinone)
30 ml o =< & 170 T oA 12 A|7F H<oF auksiit), kel AJeog 238 & & 50 nL ¢ tF 224

tlo



[0171]

[0172]

[0173]

[0174]

[0175]

[0176]

[0177]
[0178]

[0179]

[0180]

[0181]

[0182]

[0183]

[0184]

g 50 mLE 3 FE3T.  Rold f7]15S vtavgAEolER Axsu £n2 Fuksle] Aol AHFES
Aty FRulEags 2 Ba AAste] A -5 4.29 g (58 91 9 At AAE FIFELS LC-

MS% %BH 3;]1'?_]_0]'9\1]—4' Cg()ngBrN DMt 471.1
S 16 ©) B4

=24 1-5 4.72 g (10.0 mmol), Bis(pinacolato)diborone 2.54 g (10.0 mmol), [1,1'-
Bis(diphenylphosphino)ferroceneldichloro palladium (II) (°]3} PdCl.(dppf)s) 0.36 g (0.5 mmol) =zg]al

KOAc 2.94 g (30.0 mmol) & DMSO 40 ml o] 32 & 80 T oA 6 A7+ &<k wHkegch. Wk S Ao o=m
2% F, & 50 nL s} El lE’ el 2 50 mL= 3W FF3h.  Eopxl 7SS vltadlgddolER Hxsa

Sl sl dojH FHES AP AZetEadgaz e AASIe] $3A -6 4.10 ¢ (& 79 %)
S AT, AAGE = % LC-MSE F3l &<138FA T, CalsoBNO, : M+ 519.2

ﬂJO

.-

%8 7 °

A 1-6 2.59 g (5.0 mmol), 2-E=2=2-4,6-t]5d-[1,3,5]-E& o} 1.34 g (5.0 mmol), Pd(PPhs)s 0.29 g

g

of
o

—~
(e}

.25 mmol), Z8]aL KuCO3 2.07 g (15.0 mmol) & THF/H,0 (2/1) &3g-g& 30 ml o] =<2 F 70 C oA 5 A

Qb wukalglth, Wkl S Aeowm A3 F B 50 gL 9 g2 50 mLE 3H FEath. molx
i u}:dl*”ﬂ]ol‘zi Azstal gujs FHste] dolxl ARES HystAd ARnEaY9 R 28] A
Aete] 3FE 7 2.24 g (& 72 %) AE SH3ES LC-MSOF RS Fall Elalaivh. CystaeNy @ Mt

624.2

o

tlo
ne
32
v il
o

[ex

;

'H NMR (CDCl;, 400MHz) & (ppm) 9.31 (s, 1H), 9.01-8.98 (m, 1H), 8.83 (d, 1H), 8.67-8.63 (m, 4H), 8.52
(d, 1H), 8.43-8.40 (m, 1H), 8.20 (d, 1H), 7.71-7.61 (m, 3H), 7.51-7.25 (m, 13H), 6.84-6.79 (m, 2H)
#Adel 2. FHFE 89 FA

F10 17 o 34

) 1-59] AT T WHo R 704 [-4 ¢ 2-H2R-9 o-tHEdZF o dAS AFEste] 744 1-7 5.29
(8 90 %S Adrt. A FFES LC-NSE Ea) selstqitt. CyluBrN o M+ 587.1

oQ O{N
i
N

F0A 18 ) ¥4

SHA 1-69] $A T U HHo g FA [-7S AFEsle] FHA 1-8 4.64 ¢ (5 73 DS AU, AAH
BELS LC-MSE Fa F<latdtl. CysHagBNO, :© M+ 635.3

.’:I:.‘

s3HE 8 o ¥4

38tE 79 AT Fds M ow F7HA [-8S AlRStY] FFE 8 2.78 g (FH 75 9 AUk, A=A 3}
TS [C-MS9F MRS E3] BHQlsldt). CollyeN, : M+ 740.3

O

1
H NMR (CDCl;, 400MHz) & (ppm) 9.30 (s, 1H), 9.01-8.98 (m, 1H), 8.83 (dd, 1H), 8.67-8,63 (m, 4H), 8.52

(d, 1H), 8.43-8.40 (m, 1H), 8.20 (dd, 1H), 7.82-7.80 (m, 1H), 7.69-7.58 (m, 4H), 7.52 (m, 1H), 7.46-
7.21 (m, 9H), 6.95 (dt, 1H), 6.85-6.77 (m, 2H), 6.67-6.66 (m, 1H), 6.38 (dd, 1H), 1.84 (s, 6H)
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[0185]

[0186]
[0187]

[0188]

[0189]

[0190]
[0191]

[0192]

[0193]

[0194]
[0195]

[0196]

SSS46] 10-1810045

gtAdel 3. shRrE 139 A4

710 g E S0A 1-83 wRlelA 4y wew dE A 198 ARESte] shehE 89 dA =
A3 o= B9E 13 3.58 g (& 92 DS AU, AAE e LC-NS ¢ RS S8 gkl
CssHsoNs @ M+ 777.3

' NMR (CDC1;, 400MHz) & (ppm) 9.00 (d, 1H), 8.83 (d, 1H), 8.70 (s, 1H), 8.52 (d, 1H), 8.20 (dd, 1H),

8.17-8.13 (m, 2H), 7.81 (d, 1H), 7.73-7.59 (m, 4H), 7.53-7.36 (m, 8H), 7.35-7.12 (m, 8H), 6.95 (dt,
1H), 6.85-6.76 (m, 2H), 6.67-6.65 (m, 1H), 6.39-6.35 (m, 1H), 1.83 (s, 6H)

g 4. HFE 299 FA

Feom N F
= =

F F

29
710 e FHA 163 FFOlM el Wyem e T0A 1-105 ASske] 3ekE 139 9t
A o R B9E 29 2.94 g (& 8 DS AT, AAHE FE2 LCNS oF MRS F3 =Rl
CagHosFuNo + M+ 708.2

' NMR (CDC13, 400MHz) & (ppm) 8.99 (d, 1H), 8.89 (s, 1H), 8.73 (d, 1H), 8.42 (dd, 1H), 8.18 (dd, 1H),
7.83-7.66 (m, 3H), 7.62-7.52 (m, 5H), 7.46-7.32 (m, 5H), 6.96-6.89 (m, 2H), 6.74-6.58 (m, 8H)
g4 5. HgE 379 FA

Qh Qoo e Rl 0
By & &

&
111 37

S04 1-119) 4
2-222-4,6-tdd-[1,3,5]-E&o}x 2.68 g (10 mmol), #Hiﬂﬂékiiﬂ 3.00 g, (15.0 mmol),
Pd(PPhy)s 0.58 g (0.5 mmol), ZZ#]al K,C0; 4.14 g (30.0 mmol) & THF/H0 (2/1) €F-& 60 ml o =2 *

70 C A 5 Az B¢t whkalgit, RS Aeom A B B 60 pL ¢ T doEHE 60 nLE 3H &

sholth. Bolxl {715 UT-JH]%“JH OJER % 353}5’_ S5 SW5le] dojd JRES HEFdd A2vE
au = e AAste] A 1-11 2.56 g (5% 66 92 AU, AAE FFEL LC-USE T8 3.
CoiHyBrNs @ M+ 387.0
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[0197]

[0198]

[0199]

[0200]

[0201]

[0202]

[0203]

[0204]

[0205]

[0206]

[0207]

[0208]

[0209]

[0210]

[0211]

[0212]

SE545 10-1810045

33E 37 o A

=204 1-3 1.59 g (5 mmol), =7FA4 I-11 2.14 g (5.5 mmol), Cul 0.08 g(0.5 mmol), 18-Crown-6 0.025 g
(0.1 mmol) &3 K,C03 2.07 g (15.0 mmol) & DMPU (1,3-Dimethyl-3,4,5,6-tetrahydro—2(1H)-pyrimidinone)
30 ml o =Q = 170 T oA 12 A7+ BQF mulelgdr)y, whsaS Jeom A3l & B 50 gl & [IFE 2
g 50 mLE 3¥ FE3IGTH. Robd fU|SE vtdlgATelER A g T Ao IARES
Ay azvteadgyz 2y AGAse] e 37 2.72 ¢ (5% 81 S AT AAHE FELS LCNS
o} NMR<S &3l &3, CustaaNy + M+ 624.2

' NMR (CDCl;, 400MHz) & (ppm) 9.08 (d, 1H), 8.81 (d, 1H), 8.70-8.63 (m, 7H), 8.56 (dd, 1H), 8.25 (m,
1H), 8.05 (d, 1H), 7.82 (m, 1H), 7.68 (dt, 1H), 7.63 (dt, 1H), 7.52-7.25 (m, 9H), 6.89-6.79 (m, 4H)
g 6. HFAE 640 FA

Br

O,N
-1 — B —_—
0
99

1-12

FZHA 1-12 9 94

FA 1-29] A T3 HHozZ FIHA -1 3 2,4-UEZE-1-HUEZHAS AL838te] FHA] 1-12 2.66
g (€ 62 S dAct. A IJAELS LC-NSE E3] F<lstch. CuHuBrNO, @ M+ 427.0

Z7 ) 1-13 o 34

FUA 1-39] A sUs YRz FUA [-128 AFE-8HY F7HA 1-13 3.25 g (578 82 )< dd. AA
H sgE2 LC-MSE B3l &2lskadtt. CouHuBrN @ M+ 395.0
%§Z}jﬂ 1-14 ,4 SLA]
FUA 1-59] A LS WHoE FA [-138 AFE8 F7HA 1-14 4.20 ¢ (58 89 )= AUY. AA
H SFE2 LC-MSE S3ll &18FItl. CyllieBrN o M+ 471.1
Z7A) 1-15 9 A

o ﬂ&%’z Z7HA 1-148 A}g38t] =744 1-15 3.95 g (578 76 %) IUvt. A

=2
Ath. CaellsBNO, : Mt 519.2

E 299 =gl W oz Ay F7hA 1-99F F=74A) [-168 AMEEte] FeAE 64 2.75 g (& 83
9)S AArt. AAE FFEL LC-MS 9 NMRS E3] &89 th. CullyNy @ Mt 661.3

'H NIR (CDCl;, 400MHz) & (ppm) 9.06 (d, 1H), 8.78 (d, 1H), 8.63 (d, 1H), 8.49 (d, 1H), 8.19-8.16 (m,

2H), 8.03 (d, 1H), 7.91 (d, 1H), 7.82 (dd, 1H), 7.75-7.59 (m, 3H), 7.51-7.23 (m, 16H), 7.17-7.11 (m,
1H), 7.00-6.97 (m, 1H), 6.88 (dt, 1H)
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[0213]

[0214]

[0215]

[0216]

[0217]
[0218]

[0219]

[0220]

[0221]
[0222]

[0223]

[0224]

SES36] 10-1810045

$AA 7. 3= 659 A
st 649 I FAI PHom FA 1-15%F -2 22-4,6-T]9d-[1,3,5]-Egfolxl& AHgate] 3}
65 2.25 g (& 72 0)& ATh. AAE SHFEL LCUSSH MRS F3l B13H3lch. Cosloay © M+ 624.2

)
il

1
H NMR (CDCl;, 400MHz) & (ppm) 9.03 (d, 1H), 8.82-8.76 (m, 2H), 8.68-8.53 (m, 6H), 8.48 (d, 1H), 8.46-

8.43 (m, 1H), 8.07 (d, 1H), 7.85-7.82 (m, 1H), 7.78 (dt, 1H), 7.64-7.60 (m, 1H), 7.49-7.31 (m, 12H),
6.96 (dt, 1H)

el 8. IFE 689 FA

7 At o 7k [-159) 2-2 224, 6-0HIdI YIS ALl IFE 68 2.15 ¢
Aok, AAdE 3EE-S LC-MSS NMRS S5l &18FI k. CullagNs = Mt 623.2

1
H NMR (CDCl;, 400MHz) & (ppm) 8.96 (d, 1H), 8.78 (d, 1H), 8.59 (dt, 2H), 8.49-8.43 (m, 2H), 8.32-8.30

(m, 1H), 8.10 (d, 1H), 7.99-7.92 (m, 6H), 7.82 (dd, 1H), 7.76 (s, 1H), 7.68-7.60 (m, 2H), 7.54-7.46
(m, 5H), 7.39-7.30 (m, 5H), 6.87 (dt, 1H)

el 9. IFE 699 FA

1-16

1-20
69

FZHA 1-16 ¢ 34

6-B2rAgglolAl 6.14 g (20.0 mmol), 1-HLdBEA 2.68 g (22.0 mmol), Pd(PPhs)s 1.15 g (1.0 mmol), 1%
I KC03 4.29 g (60.0 mmol) = THF/H0 (2/1) &8 100 ml o =<9 £ 70 C oA 5 At &<t
ke SiYh. HES S oz A% T F 100 nL 9 HelgoHZ 100 nLE 3 FE3%Y. Eold /7%
S vfadlFAHOER Axsta £ Sdsle] dojd IFRES AT FRviEgdyz B ZAsH
Z7HA 1-16 5.66 g (75 93 B2 LAk, AAE FFEL LC-NSE Fa8 gelstdnt. Colys @ M+ 304.1
FHA 1-17 o 94



[0225]

[0226]

[0227]

[0228]

[0229]

[0230]

[0231]

[0232]

[0233]

[0234]

[0235]

[0236]

[0237]

[0238]
[0239]

[0240]

[0241]

[0242]

SEE36] 10-1810045

FA 140 A BAT WHoR FHA 1-16% BroE AMESt] FHAl 1117 234 g (5% 61 92
s3]

Ak, AAE 3EE-S LC-MSE Fa &elstitt. ColisBr @ M+ 382.0

>~
il

SAHA 1-18 °] &4

Z=7HA) 1-129) A3 =d3k s oz =714 1-173 2,4-tBRR-1-UEZ WAL AFg&te] 714 1-18 3.23
g (8 64 9= A3t AAE 3ELS LC-MSE B3 &t t}. CyliBrNO,; : M+ 503.1

o2 FHA [-18& AF&Ete] F1HAl 1-19 4.06 g (& 86 b= AU, A
}‘o% ﬂ%]—%% LC_MS% %E‘H Q’?_s}cﬂ‘:} C30H1SBI'N M+ 4711

o7 Z7HA| 1-198 AFR3Sle] F=74A] 1-20 4.88 g (78 89 )2 AUk, A
Ao% ﬂ%L%% LC_MS% %aﬂ @—ﬂ'?_s}'(;iq Cg@szBfN DM+ 547.1

Z704 1-21 9 A4

oA
+

<

Z7HA 1-159 A Hdd o r F=7hA [-208 AFgSe] FA) 121 4.70 g (FE 79 S o
AE 3ES LC-MSE T3l A3t t;. CpllyBNO, : M+ 595.3

335 649 T A WHo g F70A [-217 2-BE2R-5-FHd-[1,3,4] AT o}E S AL_Sle] FEEE 69
2.33 g (8 76 %)% AAvt. AAE 3FES LC-MSE MRS E&) gelstgdth. CullyN:0 : Mt 613.2
H ONMR (CDCls, 400MHz) & (ppm) 8.99 (d, 1H), 8.75 (s, 1H), 8.70 (d, 1H), 8.47 (d, 1H), 8.31-8.26 (m,

2H), 8.22 (s, 1H), 8.15-8.09 (m, 2H), 7.72-7.62 (m, 4H), 7.56-7.42 (m, 10H), 7.38-7.31 (m, 3H), 6.84
(dt, 1H)

sAdd 10. 3RHE 799 A4

Br Br,

Br,

[ 7\ 7\

4 — —
ON

1 — 2 — HN —_— ®/N/

O S O ~ . S

SO he SO SO
1-23

1-22 1-24

%)(/O —
O-g N
@ b

9 200

1-25 79

Z7H 1-22 9 A

Z7A) 1-189] A Qs wHow 714 -1 1,4-tBER-2-UEZ NS A}1835le] F7HA 1-22 5.74
g (8 67 S 43Ut A IFgEL LC-MSE E3)] &<l th. CouHuBrNO, @ M+ 427.0

SAHA 1-23 °] &4

FHA 1-199] g FAS wHow FA [-228 AREste FA 1-23 3.53 g (5% 89 )= AU A
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[0243]

[0244]

[0245]

[0246]

[0247]

[0248]

[0249]

[0250]

[0251]
[0252]

[0253]

[0254]

[0255]

[0256]

[0257]

[0258]

SE5456 10-1810045

}\5]% §1’§j ’8_‘ LC MS"E" %EH Q’?lol'M]—;]' C24H14BYN LM+ 3950

F7HA 1-209] EAd3 FA3 W ow FA [-23S AFEEte] TAl [-24 4.29 g (5% 91 DS AATk. A
AE 33ELS LCMSE B3 A3k, CapolliBrN © Mt 471.1
FA 1-25 2o A

FA 1-219] gAY T WHoR FA 1-23S AFESte] F3HA 1-25 3.95 ¢ (7% 76 9= AU, A
AE 33ELS LCNSE B3l &3k, CaallBNO, : Mt 519.2

3H3HE 699 ?}é 3} = W oz =7hA] [-259 2-FRZ-4 6-tHd-[1,3,5]-Ego}HE Ag35le] 33E
79 2.25 ¢ (& 72 9)S At AAE FEEL [C-NSY VRS E3)] 8 Th. CuahaeN, 0 M+ 624.2
" NMR (CDCls, 400MHz) & (ppm) 9.06 (d. 1H), 8.84 (d, 1H). 8.65 (d. 5H). 8.56 (d, 1H), 8.35-8.33 (m,

2H), 8.23 (d, 1H), 8.01 (d, 1H), 7.85 (dd, 1H), 7.66 (dt, 1H), 7.59 (dt, 1H), 7.48-7.27 (m, 12H), 6.83
(dt, 1H)

e 11. FFE 869 A

1-28 86
T0A 1-26 ¢ FA

6,12-tjH= F o)Al 3.86 g (10.0 mmol)< THF 30 ml o o] -78 C oA n-BulLi 8 ml (2.5M in Hexan
e)E HAT Hrsigr. e 2xoA 1AZF Sk sk 5 B(OMe)s; 2.78 ml (25 mmol) S A3 H7}3ic).

Jeow AWE LEE LW F 347 B § wadch, wge] FAR F 108 HIL 8 20m & Arbeha
BtOAc 30 ml S} ¥ 40 ml = 39 FZach. Hopd §71%% ﬂ}lﬂl*“ﬂlOlEi e

Aojzl AFES todoe 2 A AAA-SFe] Z=7HA] 1-26 2.67 g (& 79 9L AUt AAHH FELS LC-
MS% %SH @7’?101'93‘4 C18H14B404 o M+ 338.1

SAHA 1-27 °] &4

A 1-29] AT L HHo R F7HA [1-267 2-HE2RUEZHAIS ALEste] S7HA 1-27 3.86 ¢ (&
82 %) AT}, WAHE FFEL LC-MSE E& A3, CaoligN0, : M+ 470.1

SAHA 1-28 °] &4

FHA 1-39] A 5U3 R FHA [-278 o8-8k F7HA 1-28 2.97 ¢ (& 73 92 AUt A
H e LC-MSE E3 Foladth. CaollNy @ M+ 406.1
3= 86 o FA
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[0259]

[0260]

[0261]

[0262]

[0263]

[0264]

[0265]

[0266]

[0267]

[0268]

[0269]

[0270]

[0271]

[0272]

[0273]

[0274]

[0275]

SEE36] 10-1810045

T 1-59] 943 T4 WHoeR Tl 1-28€ ol8ste] etE 86 2.43 g (& 87 ©)S Ak AAHH
2 LC-NSSH MRS sﬁ ShIH AT, CisllagNz @ M+ 558.2

1

H NMR (CDCls, 400MHz) & (ppm) 8.66-8.60 (m, 2H), 8.22 (dd, 2H), 8.01-7.97 (m, 2H), 7.63-7.40 (m, 8H),
7.38-7.23 (m, 6H), 7.03-6.83 (m, 5H), 6.82-6.78 (m, 1H)

A 12. 3= 949 H4

39E 869 FAT TUd Wgoz FihA 1-287 9-HEREIIEANS o|&std FFE 94 3.19 g (& 84
0S AU AFE SFES LC-NSSH MRS &3 FI5kATh. CoellauNy Mt 758.3

1

H NMR (CDCls;, 400MHz) & (ppm) 8.67-8.60 (m, 4H), 8.47 (d, 2H), 8.36-8.33 (m, 2H), 8.19 (dd, 2H), 8.07

(s, 2H), 8.01-7.97 (m, 2H), 7.68-7.55 (m, 6H), 7.48 (dt, 2H), 7.41 (dt, 2H), 7.35-7.22 (m, 4H), 6.95-
6.82 (m, 4H), 6.80-6.76 (m, 2H)

dd 13. IHRHE 999 A

3HtE 869 A FAI o R F7hA [-28% 2-HEE-9 o-teEZF o dlS o]kl e 99 3.32 ¢
(FE 84 9)S AT, AR IFgES LC-MS2F NMRS E3) &1l l. CoolNy @ M+ 790.3

1H NMR (CDCl;, 400MHz) & (ppm) 8.66-8.61 (m, 2H), 8.22-8.18 (m, 2H), 8.03-7.99 (m, 2H), 7.83-7.78 (m,

2H), 7.60 (d, 2H), 7.54 (dd, 2H), 7.37-7.19 (m, 6H), 6.99-6.83 (m, 6H), 6.78 (dd, 2H), 6.68 (dd, 2H),
6.38 (dd, 2H), 1.82 (s, 12H)

A 14. SIRHE 1079 &4

SIRHE 869 A TS WHoeR FIHA [-28% 4-HERREFFdolNlg o] &3t g3tE 107 3.35 g (&
75 %)E AU, AAE FEES LC-NSY MRS F3 23T, CeelluN, : M+ 892.4

1

H NMR (CDCls, 400MHz) & (ppm) 8.58 (dd. 2H), 8.18 (dd, 2H), 7.96 (dd, 2H), 7.80-7.76 (m, 4H), 7.42-
7.28 (m, 12H), 6.98-7.82 (m, 6H), 6.68 (dt, 4H), 6.43 (d, 4H), 6.22 (dd, 8H)

gAdd 15. 3IFE 1099 A

SEE 60 BT FAD WHOR FUA 1287 d-HEEAd--EEe
(o)
& &3]

5 HAd-o-EHolul S o] gale] 3
E 109 3.30 g (5% 69 S AUt AAHE FFELS LCNSS MRS &

2
gLl th. CoelligFoNy @ M+ 956.4

1

H NMR (CDCls;, 400MHz) & (ppm) 8.62 (dd, 2H), 8.24 (dd, 2H), 7.99 (dd, 2H), 7.78 (d, 4H), 7.38-6.90
(m, 20H), 6.86 (d, 2H), 6.68 (dd, 2H), 6.32 (d, 4H), 6.21 (dt, 2H), 2.01 (s, 6H)

el 16. SHE 1169 A

SItE 869 Y TYd WHowm FIHA [-28%7 4-BRRIAII-4-I T d-o-EHolNE o]&3te 3FE
116 2.91 g (& 63 %)< LAt AAHA 3JIELS LC-MS2 NMRS =38 Zelstaitt. CotNs @ M+ 922.4

1

H NMR (CDCl;, 400MHz) & (ppm) 8.62 (dd, 2H), 8.23 (dd, 2H), 8.15-8.11 (m, 4H), 7.99 (dd, 2H), 7.81-

7.74 (m, 4H), 7.42-7.22 (m, 6H), 7.17 (dt, 2H), 7.03-6.86 (m, 6H), 6.82 (dd, 2H), 6.72 (dd, 4H), 6.62
(d, 2H), 6.41-6.30 (m, 4H), 2.00 (6H)
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[0276]

[0277]
[0278]

[0279]

[0280]

[0281]

[0282]

[0283]

[0284]

[0285]

[0286]

[0287]

[0288]

[0289]

SES46] 10-1810045

el 17. SHEE 1199 #A4

Fhl 129 ©) F4

Z70A 1-279) AT 538k whHom Z71A [-267 2,4-UHER-1-UEZHAS o] &3] 7] 1-29 4.02
g (% 64 DS AT, AAAE FFELS LCNSE 53 AR, CylligBraN04 = M+ 625.9

FHA 1-289] A FAS WHow FA [-298 o]g3st FAl [-30 4.34 g (& 77 S AAT. A
A 3EHES LC-MSE F3l &3, CyolliBroN, @ Mt 562.0

o
% ﬁ'%L%% LC_MS% %E‘H Q"Jﬂ?ﬁ‘:} C42H24BI'2N2 DM+ 714.0

332 119 9] A
7k 1-31 3.58 g (5.0 mmol), 9,9-tjHEZFoal-2-w =2 1.31 g (5.5 mmol), Pd(PPhy), 0.29 g (0.25
mmol) 122 K.C03 2.07 g (15.0 mmol) & THF/H,0 (2/1) 389 30ml o =9 3 70 ColA 547+ FoF

Hhekgitt. WSS Ao A3 § F 30 mlE Thetar o HelHE 30 a2 3W FESY. Rokxl 71T
< vtalgAddelER Axsta &uiE Sdste] Aol AREs HeyHAd ARviEIgdE Fe] GAlshe]
S 3.44 g (FF 73 0)S AT AP FFEL LCNSY MRS F3l SH1aHATh. CrollsoN, - Mt 942.4

H NIR (CDC1;, 400MHz) & (ppm) 8.98 (dd, 2H), 8.58 (dd, 2H), 7.89 (d, 2H), 7.78 (dd, 2H), 7.65 (dd,
2H), 7.54-7.42 (m, 10H), 7.38-7.30 (m, 2H), 7.22 (dt, 2H), 7.05-6.84 (m, 14H), 1.85 (s, 12H)

A 1

oji==+= FY(corning) 159 /cn’ (1200A) 110 2 7]#S 50mm x 50mm x 0.7mmL7]| 2 ZEA] oliAxzd <
AL =55 o] &3le] 7 58 FoF 229 A T, 308 BoF AYHAE AL LFo| w=EFAIA AATE
I JAFFARAA | o] Fr|ds AAsT

A7) 71 AR 94 AFFYPZoEA FAY B 2-INATAS AT &2 3sle 600A FAE FAFS F, o
oAM FAF3FEAd SIFEEA FA Y EAQ 4,4 -1 2= [N-(1-H2Z & )-N-g do}r| = ]H]#H d (o] 3}, NPB)< 300A <
_‘:r 3
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SEE36] 10-1810045

a2

. Q
COCTC0 A
5 78

[0291] A7) BeadEs ARl wAe w4 FF TXREQ Al A9 w4 P33 =HER] C545TE THH] 98 ¢ 2
3

L\
o
=
]
]
»
=
]
m

[0290]

[0292] ololA 7] WAF AR AASEFOR L wge] HFE 7S 30049 FAR XY F, o AATES 2
wo s2zlg GEEEe LiIFE A45Y502 1049 TAZ Zasa, AlZ 3000A(SF Ad)e) T2
A% 259 LiF/Al 938 40024 57 A4 2% 242 A% A,

[0293] o] A= AFEE 50mA/croll A FE 9 5.65V, WF 3= 8,350cd/m'9]

kKl
ﬂ
ki
il

uveplon, Mzt

=2

[0294] AN 2

[0295] AAsEE BAA AV SFE T U4 SFE 8 o 8@ AS Addsta, ANd 19 $UsA she] 7] EL
2AE AR

[0296] o] A= AFLE 50mA/crol A FEAL 5.60V, F I 8,460cd/m'el AIEEZ JEhlon, MaEE
(0.311, 0.643)°]3 33 @& 16.92cd/A°| ST},

[0297] 2 Ae] 3

=]

[0298] ARFES A A7 3EE 7 gl e 138 o] 83 AS AQstas, AAd 13 FU3A st {71
EL 222 A2}
[0299] o] A= AFEE 50mA/croll A FEHE 5.73V, ¥F L 8,967cd/me] IIEE YEelylon AMH¥(E=

(0.311, 0.64D)¢]a 33 @& 17.93cd/A°| ST},

[0300] 2 Ao 4

[0301] ARFES A A7) 3EE 7 gl e 378 o] 83 AS AQstae, AAd 13 FU3A s {71
EL 2x=2 A2 o).
[0302] o] aAE AFEE 50mA/croll A FE < 5.42V, ¥F 3= 8,684cd/m'e] IIEE YElylon | AMH¥(EE

(0.310, 0.644)¢]a 3 @& 17.37cd/A°| ST},
[0303] AN 5

[0304] AArES B4A A7 e 7 Al S3HE 645 o83 AL Alflstae, AAd 13 FdeA sk #7
EL 275 A3

o

[0305] o] AA= AFEE 50mA/crdll A FFAS 5.81V, w33 3% 8,692cd/m'e] UIEE Yelion | A=
(0.311, 0.643)¢]a W3 @& 17.38cd/A°| S},

[0306] 2 Ao 6

[0307] ARFES A A7) 38E 7 gl EE 658 o] 83 AS AQstae, AAd 13 FU3A s {71
EL 2x=2 A2 o).

[0308] o] aAE AFEE 50mA/croll A FE < 5.65V, WF I 8,262cd/m'e] IIEE YEelylon | AMH¥(EE
(0.311, 0.643)°]a 33 @& 16.52cd/A°| ST},

[0309] AA 4 7

[0310] ARFES A A7) 3EE 7 gl gE 685 o] 83 AS AQstae, AAd 13 FU3A s F7]



[0311]

[0312]

[0313]

[0314]

[0315]

[0316]

[0317]

[0318]

[0319]

[0320]

[0321]

[0322]

[0323]

[0324]

[0325]

[0326]

[0327]
[0328]

[0329]

SEE36] 10-1810045

EL 2215 A1)
o] &A= AFEE S0mA/crrell A FEAY 5.62V, F F L 8,354cd/m'e] IIEE YERHlon, MFx=
(0.311, 0.643)°]ar W3 FE&L 16.71cd/A°] ATt

Ao 8

AR 4N 47 sdE 7

EL &%= A&}

pa, AAG 13 ELeA shel #7]

(<0

)

A 3EHE 695 o] 83 AL A9

o] aAE AFEE 50mA/croll A FEHL 6,12V, ¥F 3= 7,684cd/m'e] IIEE YEelylon | AMH¥(EE
(0.311, 0.643)°]a 3 @& 15.37cd/A°| S},
A 9

A 55% GAA 37 BFE 7 O 8GR 98 o5

EL &%= A2}

S

S ALstas, A 13 U8t

o] aAE AFEE 50mA/croll A FEHY 5.67V, WF I 7,958cd/m'e] IIEE YEelylon AMH¥(EE
(0.311, 0.643)¢]a W33 @& 15.92cd/Ao| ST},

AAle 10

of=E=+= 3 (corning) 159 /e (1200A4) 170 62 719< 50mm x 50mm x 0.7mm=7] 2 Zehx o]zxz=m o
LI FFE o83l 7} 58 ok 259 AlAe F, 308 B AQAE FAFSIL LF =EAIA AAS
I JAFF2AgA o] o] FHy7IHE AA Tt

7] A% el $H AF FYFoRA FAY BA -IMIAE AT FA5ke] 6004 FAZ F4G F, ol

oz
N
ol
of
4
ofy
of\
oz
-z
ES
ol
2
1o,
ox!
=
of
o
w© ol
[
[
re
©
—
T
=
o
o
o
=
—
=
o
@
=]
K
T
=
o
=]
=
=
inl
o
o
@
=]
2
o
ol
-
=
®
o
=

8 1 2% B4 FARC] 30049 FAZ WFFS IR,

©,
)
vk
ol
I
rO
—
=
%,
2
R
N
o
of\
o
fu
5
P>
1o
—r
X
fr
of\
i)
o,
K
=
il
s
S
>
o
4
2
4
©
-
X
fr
2

o] AA+= AFEE 50mA/ceroll Al Fs et 6.24V, 2 3% 2,890cd/mE YERIA, HANS Yeylon, w3
88 5.78cd/A0| T,

A% 563 AN ) G T oA T4 BLQ Algd ol8F 4

ste] %71 BL 245 A=},

o

Al

o

shars, AAld 1 3 FdsA

o] AxE AFULE 50mA/ardlA] FEHe 7.45V, wF 3% 6,102¢d/mE YEFR I, MFAEE (0.309, 0.64
2)2 A9 Fddom wF g8 12.2cd/A°A LY.

AAld 1004 HFST FAPA ATl FEE 29
diphenylvinyl)biphenyl(®]3}, DPVBi)< ©]&3F Z& A
A= e

Al ZAel HA &P EHES  1,4-bis-(2,2-
= o] 7] EL &A=



[0330]

[0331]
[0332]

[0333]

[0334]

[0335]

[0336]

[0337]

[0338]

SEE36] 10-1810045

>

o] 2 AFLUE 50mA/aridl A FEAE 7.85V, WP IE 1,560cd/mE UERAI, H
FEES 3.12cd/A) AT}

ge vhebgon,

= (¢}
100% °]’¢ &= 2945 Yeld . =3 AA o 1004 Eage] 35hE 295 A 18
9] E4<l DPVBi 9 vlusjr FEAGo] 1.5V o] olxlm FHo] thEakds
, o] 100% 1% F718 AxZE Vehpich.
o

St X 4 23S QoFsle] olge] X 1o YERHATE.

3 1

g e AT AY AFdE |I= o=y kgAY Llzdaas

AFEALE () (mA/er) | Ced/m) | (cd/A) (hr_@100mA/cr)
A 1 3dE 7 5.65 50 8350 16.7 = A 490 hr
2A 4 2 3138 8 5.60 50 8460 16.92 = 510 hr
A 3 31E 13 5.73 50 8967 17.93 520 562 hr
2A 4 4 33t e 37 5.42 50 3684 17.37 5 486 hr
A 5 3138 64 5.81 50 8692 17.38 520 557 hr
A 6 3I3tE 65 5.65 50 8262 16.52 = A 506 hr
A 7 33 68 5.62 50 8354 16.71 520 523 hr
A 8 313k & 69 6.12 50 7684 15.37 5 370 hr
AAe 9 3= 79 5.67 50 7958 15.92 = A 397 hr
AAd 10 | 3EE 29 6.24 50 2890 5.78 ] A 212 hr
Hlale 1 Algs 7.45 50 6102 12.2 = 237 hr
Hlaref 2 DPVBi 7.85 50 1560 3.12 A A 113 hr

J(corning) 15S2/cm2 (1200A) ITO 2] 7]¥% 50mm x 50mm x 0.7mm=7] 2 ZrelA] o]lihx =g <&

o] g3sle] Z} 5E FoF &y AT &, 308 FoF AAAES FAEaL Fo] w=FEAA AMAS

¢

3@ o
T

A7) 719 AR 4 AFFUZoRA FH o Bl 2-INATAE XF Z#35te] 600A FA= A3 & o
AN AITFEA FFEZA FA 9 EZAQ 4,4'-H] A [N-(1-1=g)-N-#H Do}lu| = 1] d (o] 8}, NPB)<S 300A <]
FAZ Y FAs AFFEES dAdsud

_45_



[0339]

[0340]

[0341]

[0342]

[0343]

[0344]

[0345]

[0346]

[0347]

[0348]

[0349]

[0350]

[0351]

[0352]

[0353]

[0354]

[0355]

[0356]

[0357]

[0358]

[0359]

[0360]

SES36] 10-1810045

oL

E
R

e
o

A7) AErEsS A Fxe] AA &3} 3 A~EQl 9,10-di—naphthalene-2-yl-anthracene(©]3}, ADN)3} 24
g THER B ody 3lel] 19| 3E 862 FHH| 98 : 28 FA] F&3le] 300A2 FAR LAES A
=
oloj A A7 W ARo] HAFEEZFOR AlgsE 30042 FAR F23 T o] HAFES A g7
A ZF4Q LiFE AAFYZ=02 1049 FAZR 22813, AlE 3000A(S= A=) FAR AF =2
LiF/Al A5S Ao 2N F7] A 23 225 Az stk

o] AAtE AFEUE 50mA/crtoll Al TFEASH 6.72V, TF 3% 2183cd/mE YER L, FAES vEYon |
8L 4.37cd/A°) AT},
A 12
WS FJAA] A7) FEE 86 tAl E 945 o] &3 A AlQsiae, AAld 113 FUSHA st
EL &x2 A=},

o] 2xteE AFUE 50mA/ardll Al B9t 6.47V, & 3= 2254cd/mE YEFAI, H A4S YEldlon,
EE‘C 51Cd/Ao] ,\;\"4-.
Ao 13
WS FJAA] A7) FFEE 86 tAl sE 995 o] &3 A AlQstae, AAld 113 FUSHA sl
EL &x2 A=},
o] AAE HAFEUE 50mA/crol A TFEASY 6.59V, HF I 2405cd/mE YEFR I, FAS YEblon,
8L 4.81cd/A°) AT},
AN 14
g A A 3etE 86t EEE 1078 o] &3 AL AQstue, AAd 117 U3 Fo]
EL &x2 A=},

o] A= AFILE 50mA/croll A TFH A 6.31V, HF 3T 2500cd/mE YEFID, FANS Yelon,
:é___%‘tof 518Cd/Ao] ,\;\"4-.
AA 4 15
Wt A A 3eHE 86t EE 1095 o] &3 AL AQslue, AAd 113 LA &
EL 2745 A2t

o] AxE AFULE 50mA/crdl Al 5 6.26V, WG 3% 2870cd/mE YEFAI, S YEldon
E8C 5.74cd/A0) Tt
A A4 16
A A 3etE 86t EE 1168 o] &3 AL AQstue, AAd 113 YA Fo]
EL &x2 A=},

o] 2zl AFEE 50mA/croll A TEAYL 6.15V, 24 3% 2623cd/mE YEFI L, FAS YERon,
8L 5.25cd/A°) AT},
AA 4 17
W A A 3eHE 86t EE 1195 o] &3 AL AQstue, AAd 113 YA Fo]
EL 225 A1ZH8id.
o] AAE HAFUE 50mA/ardl A TFEHS 6.66V, WG FE 2324cd/mE YEFAI, FAL el o,
E8E 4.64cd/A°) 3T},
= o] o Ao 93t e 19 F2E A E 3= 86uA 1198 EFT ARE U HAAE3
AFEEE A, BE7L FA 9] E29] DPYBio Hlws| FE Aol 1V ol oo F&o] tfE A
3 [-V-L EAS UeEa 53] FHEAA 5397 8Este] AAldo 11 WA 179 AF$ vlald 2 ojy]
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SEE36] 10-1810045

100% o) FY5E A0E dehhch. BE 59 A% 5 ackstel okdel & 200 et

X2
[0361] W R TEAYG [AR2E |3 s EE NI S
W) (uA/e) | Ced/m) | Ced/A) (hr_@100mA/cr)
2A) e 11 3}3E 86 6.72 50 2,183 4.37 s 209 hr
AA o 12 33HE 94 6.47 50 2,254 4.51 A 218 hr
2A) 4 13 3}gHE 99 6.59 50 2,405 4.81 s 225 hr
Ao 14 3}eHE 107 6.31 50 2,590 5.18 =] AN 235 hr
2A) 4 15 3sHE 109 6.26 50 2,870 5.74 A 210 hr
A 16 3}3tE 116 6.15 50 2,623 5.25 =] AN 196 hr
24 17 3sHE 119 6.66 50 2,324 4.64 A 260 hr
Hlald 2 DPVBi 7.85 50 1,560 3.12 A 113 hr
[0362] 2 owgel dia) 4] FAd 2 AAdE Faele] dwelgort, ot oAHl A Lrew, R e %
S 71% ool Barel XA b Aebw o miE tad WMy W #EW g AN} Absatis 4e ol
g ol mepd B wie] AW /144 nswdt ARE Ss ATl /&d Al s sk
3 Aol

=y

R=2%)
H2d=
MR =
FAEEEE
Hhat s
HoSTEE
HESFTeS
H1M=

Em2
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