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Z, (C6-C60)otd=A], (C1-C60)LZAZA], (C6-C60)oFHEIL, (C1-C60)LZE L, (C1-C60)LFA7tR T, (Cl1-
C60)2ZA7FR Y, (C6-C60)otH 7R, 7h2 5, Yo]ER slel=SAlR o]fexl oA HEEE st o
o A&77F 9 AgE 4 Q)]

o
it
o
ob
Ir

d7) obdoliiAl sgE He AE|HolHollAl SeE e wBu FAHeR ]9 dgtERA dqid 5
Ko, s7] sFHER Y= A oyt
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a3 Q. ‘ &AL

OO f@@@ a0t

R

£, ] ) 0 el ol 7155 4 S 19§01 B A olell 1, 2%, 4
R

sht o]l

woagel s 19 §7) Wy BYES TP
Os, Tl, Pb, Bi, In, Sn, Sb, Te, Au ¥ AgZ o]Fz +
A

AN AdsE ok} o] BAAEES st
ABZA st ol g2 Aol FUZ AEYH SPRPPA Y] FATEE A §7 A7) wF a4 FAY
FE gl

gk, A7) waESe] 500 WA 560nme] wpgS wgE AR Zhe SRHE Ex 560mmol’de] wgs wgmawR
2 HgERYE AUt st ol BAd TR & ow, a7 seka o A setd 152 G
o]

Lot ole] @4EE Ae ot

M1L101L102L103
AZA NE 7%, 8%, 0%, 10%, 115, 13%, 145, 15% 3 1659 2502 ofola worie Hugm,
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Rsz OO
0 . NN
. R3os N7 | Raoz vy | R307

Rsor Reod Raos Raod R3o0s |

R30s R304

R306

Rao7
R308

R309

Ra10

R305 Ra2e R
Raos  Raos

R
R304 R3o06 310

z -0 Raos Raos Rgq Raos Rao. R

Ny R N R307 \ / 307
307 R B N
| N 307 - R30s
R Z ~. Z

304 L N” Razs ~N N .

Raz4 (. R329 308

R310  Raog
[Ryor WA Rypy M E2 HHACZE F4, 54, T2 AAHAY ASFHA L (C1-C60)L¢Z, (C1-060)<
Zo] XA} XA Fe ((6-C60)otd wE Sz alo|ar;
Rios WA Ry A2 ESHAHOZ F4&, FF4, (C1-C60)LZ, (C1-C30)L=A], (C3-C6OAEF=LZ, (C2-
C30)LAd, (C6-C60)otd, X HE T(C1-C30)LZolr i, Bx H= T](C6-C30) ool k, SF;, EZ(Cl-
C30)¢Z2 A=, T (C1-C30) LA (C6-C30)olEAH | E(C6-C30)otBAH | Ao = ddx27o]a, A7) Ry U
A Ryl &, AEFRY, dAd E= ol F44, (C1-060)€, (C6-C60)otd e E=Ao=HE A
g5 = sl o] X2 o] XgE 4 glom

Rppo WA Rame A2 SHHSR i 54,

-

o

ok

2 Alo] XS AY XFEA &L (C1-60)LZ E=E (C1-
C60)&Z o] =AY XA e ((6-C60)oFHo]aL;

Riy E Ry AR SHEORE F4, T4, (C1-060)LZ, (C6-C60)otd Ti= sStZ A AL, Ryt Ry
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[0230]

[0231]
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[0233]

[0234]

[0235]

[0236]
[0237]

[0238]
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[0240]
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dugE i?}%}ﬂur F3halA] e (03-C12)2Zd = (C3-C12)gAIdeao s dZdEo X% ug 2 dd
% 1215 FAS, 7] Raw 2 Rl &7, ol = §FuYE TEAY 2 E5HA
e (C3-C12)EgZ¥d FE (C3-Ci2)gAlddloz Ady o] FAHE X&5 1 E ddd == vhshe] Wk
1 E F2544, d270] XBHAY ABEA FS (C1-060)27, (C1-C30)LZA], =7, E(C1-C30)2Z
A9, EZ(C6-C30)oldAdd 9 (C6-C60)otH2HE AP == sht o9 Xsr|= o 23" ¢ glon;

Razs (C1-C60)LZ, (C6-C60)oFd, (C5-C60)dElZold = gz Alo]ar;

Ryyy Al Ry AR EHAOR F4, Z54%, (C1-060)LZ, (C6-C60)otd H+= sz Alo]al, A7) Ry WA
Raypol & 9 ofFe g2 = (C1-60)L¢ZA=E ¢ x3kd 4= glon;

Ra33 Raas Ra37 RaagR341R342

kA

; R
Y woRwe gy Roe R0 opyy Ry U4 Rt AR SRHoR i, F42,

R331 R332

gdzzlo] A& Y AFHA &2 (C1-600¢Z, (C1-C30)L=A], =z, (06-C60)okd, Alops=, (C5-
C60)AZFZLDOALE, Ry WA Ryps AR QAR A 849 29 £ Aoz AAs o] (C5-C7)2v)

23 BE ((5C9)FF1HUE FANAY, Ry B Ry &2 e dAdAoR ddso] (C5-CT)&FaL

OETg}]\ ]

Rao1 Raos
ROaWa

Raoa

5} Feng s T3eAY EFEA G (3-C60) LA T ((3-Ce0)LAddl o AAE o A= 1
9 Gdg == gt WEgE u2E A, A7) R WA Rl €72, ofd & §3auE XIsAY
2aelA] & (C3-060)UZd EE (C3-60)LALAC R AAE o] FAE AFE 18 @ Fdst = t)h3lo)
Wk pglE dEgle] XY XSHA e (C1-C60)%Z, (CI-C60) LA, F44, T

Ce0) e AE | E(C6-C60)orE A = (C6-C60)otH2HE AHEdE s oAy 37z ¢ xdd

[2}eb4] 11]

o Xe)
_oA-o-AI]
SN TNTS

L 2 L -

[3}sh4) 12]

[2}eh4] 13]

L201 L202M2(T)h
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37 884 13004, gzte L 2 L = N2 5gden sy FraiE duga;

Rso3
Rs02 Rs04

Rso1 G

cl\

W'e 27} w37 FEolul;

Wol 27} F&0l AS p golaL, Mol 37} 2

4
o

A% hiz 10]a;

TS (C6-C60)o}ALA] = Ef((6-C60)otAAZolx, A7) T ofdea 2 Egolzdaade (C1-C60)Y7 =
= (C6-C60)olHo] o #x3E F 9or;

G= 0, S TEE Se o]

WP SAE, AololE, olujthE, SAliolE, solojriolE, WMESALE, MZAtololE, wWlZo|u]thE,
d2ld B FEdolal
D mEle v EE AsAoln, Ay D melE (C1-060)2H7, (C1-C60)erAo] AFE A} AFeA e 7
\é L= ]/},_LE]O] 13 ]:{_%

Rit WA Reoe M2 H§H oz F4, F54, (C1-60097, T2, E(CI-C60)LADL, E](C6-C60)o}
48 = (C6-C60)old ol Ay, Ak A o (C3-C60)Fdl, m= (C3-Ce0)etAd Aoz Agtso] gt
[e]

4 A
agE 4T = e, 47 AEd # AEA2 Rt SSETS ol Fo] §fuE 44T ¢ den;

471 C Ll Reoy WA Rss®l oFE71E T4, (C1-C60)L¢Z, S=al, dzzle] Agd (C1-060)%4, #d,
ey, E2)(01-c60) A2, E2)(C6-060)ora A wi= ofrliy] 2 o AgE 4 9]

z
QO
(@)

[3}sh4) 15]

Reo1 Reos
N=Lsor—N
Reo2 Reo4

ik

274, (C1-60)<¢Z, (C6-C60)otd, (C4-C60)slElZold, N, 0 ¥ SEHE Aug s} oA
S ¥gee 59 WA 699 FHERAZFES, (C3-60)AIF2S, EF(C1-C60)LdA4= | 1) (C1-C60)24
(C6-Ce0)olE A ™, E(C6-C60)otEAH, oftitd | (C7-C60)ubol A EFRLZ, (C2-C60)LAd, (C2-C60) L7
d, (C1-C60) LA, Alofx, (C1-C60)LZolm| =,  (C6-C60)oFHolm =,  ((6-C60)o}=(C1-C60)LZ, (C6-
C60)oFd=A], (C6-C60)oFHE 2, (C1-C60)EFAI7tRT, 7F2EA Yo]ER H&= Fo|EFA|Z o]Folzl #o
25 ﬁ%*% st o)Akl 377 XBH AU XFH R e ((6-C60)otH@olar, A7) ofH Ao X3y =
25710 &4, ANERLY, FEHIAIZFESD, ofd, FH R, ofdAd, 4AAMY, dZolnn F oo}
s FA, R, (C1-C60)eZ, (C6-C60)okd, (C4-C60)dH| =k, N, 0 B S=HE MA™¥s st o
Ae F3ste 59 WA 699 FEHEAFZL, (C3-C60)AF2L7, EF(C1-60)L 242 t](C1-C60)L4
(C6-Ce0)olEAE | E(C6-C60)otF ™, oftfitd | (C7-C60)ubol A EFRLZ, (C2-C60)LAd, (C2-C60) L7
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g (C1-C60)L=A], Alolw, (C1-C60)&Zolm =, (C6-C60)otHobm] =,  (C6-C60)oF=(C1-C60)LZA, (C6-
C60)od A, (C6-C60)oFHEIQ, (C1-C60)LFAI7IRY, 7I28A, Yo|ER L= Jo|=FAZHE AgH 3}
 o]ie] f A3E 4 glon;

Reot WA Reu= AR EHH O (C1-060)2Z, (C6-C60)otH, (C4-C60)aEl=old,  (C6-C60)otHofm] -,
(C1-C60)Zolux, N, 0 2 S2HE Mg s} oS 6¥9 FeHzAZ2Ld, (C3-
C6O) A Z R L)AL, Repr WA Re= AT A3HA9} gl E EesAY E3ehA] e (CCep)EZd 9

T (GG eddlos Addso] &= ] 3 Gdd = vk s 1

7] Roor A Reos®l €7, o}, slelZotd, ool e, ol AIS2LZ 4 FHZAISZLAS F
2, @2, (C1-060)27, (06-C60)oFd, (C4-C60) s E|Zotd, N, 0 ¥ SZYE AMeld sl oS *x3
s 59 A 6€9] FHZAEZZL, (C3-C6OAE2L, ET(C1-C60)Ld A, T)(C1-C60) L2 (C6-C60) o}
A€, EF(C6-C60)old A, oitpwtd, (C7-C60)utelAlE=2¢7, (C2-C60)&Ad, (C2-C60)%71d, (Cl-
C60)&=Al, Alobi, (C1-C60) ¢ obv]a, (C6-C60)oFdolm| =, (06-C60)F=(C1-C60) L7, (C6-C60) ol S A],
(C6-C60)oFHE] 2., (C1-C60)UFAIZFE, 7h2EA, Yo]ER FEE Slo]|ESA|ZHE MeH s o]ido] ¢
218k 4= 9l ]

o<(>.

mE

)

Fyaz zt

als

7] FTel 500 WA 560nme] S gy AR Zt= ggtE e 560nmol /o] wHEE s}

1o
= N -
gEe a7 SgEe gAE & o), o #HHE AL o).

Fl
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[0279] 2 odel f§7] A7l g Aol ojA, & Ao HF9 Hojm dFHeo S uwWd, ZIAYol=
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[0280]

[0281]

[0282]

[0283]

[0284]

[0285]

[0286]
[0287]

[0288]

[0289]

[0290]
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&9 ZaAelS (WSS EFAHES, £ WYAF S0 &3 Fwel BRATH 43 Tt &
B85S WASHE Aol wAAs, ol o8, TEe| HYARE AL F 9rk,

A7) #AFAGeERAE Yl Si0(1<X<2), Al(1<X<1.5), SiON, SiAlON T& wuigtHsiA &
o, AR} FHORM= A LiF, Mgk, Caly, =3 JEF 55 55 v 5 & doH, o5

AstEEAE oA Cs0, Li0, MgO, Sr0, Ba0, Ca0 < ulgAslA & 4 Urt.

EE, B owyel 7] A7) W 2ol QoA ol@Al AldE @ el AFe] Aolw §%e] weel A% A
@ Shees gey RHES B 99 EE 43 AW SRR Ay BHEd EF 98 WA A=
Hgr s, oleld WHOoR, A4 AW SEel SoleoR AANBE EY JIomyE W A A%
g %9 0 Agar] goldAT. e, 43 AT HUTL Aol Fojeow Huw EY dgonyy W
FooAel AEe FY 2 ALHy] foladldvh. wigrd ey EREZAE 4F Folzay % o4l
(acceptor) BFES & & AT vigAT B ERERAL Qe F5, LY 75 AYE, 929 &
F a4, JER 345 2 059 EFES 5 4 Aok
z 7

Bowye] e f7] W GBS WY asel Tx An £Y5ACl Holu 24d TEFY] W S5
@ OLED 274 Az & gl FHel ek

wigo] AAE flg A HE
oletol A, & wEel AT olslE slste] X wwel dE
ool AzWY W axe] WHEHL WSk}, ol v
WelE BAas AL o,
[Al=d]
Xﬂxoﬂ §],61—U 19] A=

OH P(OEt),
HO (E(O)zP
A

P(OEt), Q .O CHO
(E10),P C * N O
) O

33tE AAZE

1,4-t) 225 (20.0 g, 56.81 mmol)S EHEZS=ZFS (1000 mL)d Ho]il -78C=E L& i &
2.5M F-=eH(n-Buli) (56.81 mL, 142.02 mmol)& 3] #7fate] FUvk. 30% wwk &, N N-tlHdEFo}
U= (DMF) (13.19 mL, 170.43 mmol)S o] FUY. =5 HA3 28 2417 wwket v, NHICl 8
(800 mL)¥} SHS (800 mL)E 7hall ®bES FT=etal, f7]15E st f715S 49 AAANZ & we&y

7
Aato 7 AYAAS ] 3EE A (11.09 g, 44.31 mmol)S L AT}.
33E B 9 A%
3EE A (11.09 g, 44.31 mmol)@} NaBH, (2.5g, 66.47 mmol)<S WH&7|o] Y1 7hgtale] 715 AAS & &

271AE ALt HEZsto|l =25 &uj(600 nL)E Yal uytalgivt. uvtelE A wWEes (350 ml) &
A7bskltt. vk TR Foll = (1000 mL) 2 Ao)FiL oHopAlHo|ER &3, HIRmvey) s 210
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3l5% B (5.0 g, 19.66 mmol)& WHS&7]o] ¥ % 7gtom IV AAZ & AaTtaz L Fo] Egd
ElZ A~3lo]E (10.15 mL, 58.98 mmol) & 5 L& 21A =2t} T2 W8 7)o EgdE iz AnlolE X
5.15 mLE2 934 F74< 43 1,(9.98 g, 39.32 mmol)E ZFA YojFHA] 0CA 302 Eob wykalaict.

&7 W=t 50C77}x] erE &9 &
g AAS & & (50 nL)=E Ao
e 319HE C (13.59 g, 27.48

A EA sHdA, 2,7-YHBRZEEZFQ(2,7-dibromof luorene) (50 g, 154.26 mmol), XEMFSIE=O|FAIOE
(KOH) (69.2 g, 1234 mmol)S DMSO (700 mL)ol =o]a 0CZ W7}, S/HS (113 nb)S A3 HrhalFa 3
A ZFsol wukslgth, 1 3 o}o] Q =W EH(CH,I) (38.49 ml, 617.04 mmol)S HA3| A7le] 31 252 HH3)
L8 ALoA 15X 759 wukE YTt Tk B& do] wSS FAS T Iz aYeton =
A dold f715S vladlg duEolER AFxsta oste] 7t wFA F AYS B3 8= D (53.0 g,
150.50 mmol)S AAT}.

3138 E o Ax

Adoj7 FFE D (53.0 g, 150.50 mmol)S HIEFS| =2 F (350 mL)o) =o]i -78CE 258 IFr}e 1.6M
nBuLi (63.2 mL, 158.04 mmol)& 3] A7lsFATt. 307 wykE, NN UWE ¥ Eov = (16.32 L,
210.7 mmol)S o] FAY. =& A3 27 2AE wuksk oS, NILCL =89 (80 mL)¥ FHS (80
n)E 7l weS FREIA, fU15S BEE F715S AY AAANZ T ZAYEe B8 EeEsk g%E E
(20.9 g, 69.40 mmol)& AT},

3stE Fol A%

dojxl dH3= 3= E (20.9 g, 69.40 mmol), ©=dol] (12.5 g, 104.10 mmol), AlF 7FHRUIC]E (24.1
g, 104.10 mmol), Pd(0Ac); (332 mg, 2.08 mmol)& EFll (800 mL)o] &AE3 3 P(r-Bu)s (599 mg, 4.16
mmol)< 7Fskal 120TCeol A 4AZFESE wgksigitt. 23} NHCIF8&9 (500 mL)E 7Fstal oldobAlHle]E (500
n) 2 353 e Ax, o3, gesEFete] weL/p-dAk (300 ol (FFE] = 1/1) o2 AdAse] FTEE
F (15.2 g, 39.00 mmol)& L},

3ot 19 AX

getE C (5.1 g, 9.72 mol)¥} 3= F (5.8 g, 21.37 mmol)S WHEE7]o] €& T
EHVIE vE 3 HESstol =25 §9 (200 mL)E Y3 wiekgitt. ZEHEFSAO|=(t-Bu0K) (4.14
1

=a
50
(o]
=

g 37.17 moDE HEASIEZFA (G0 nb)el Hef 0THAN WH Wk F AN3) Feoz eRE &
ATk, 44 Bok Wk oykgo] FREW B (500 S F& F AAHE wAE ofgsrct. Wee (11)
= AolFm 33 wEad. dHEdeolmzfwe Wuew 444 @ F agem AojFol BARRE 1

(5.00 g, 6.6 mmol)=E AAT}.
A7) Az 19 WS ol&ste 7] ¥HF FgE 1 A IFHE 7198 AxsSG o, ® 1o AxdH f7] #

% SES5e H MR 2 NS/FABES LERHSICH.
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[% 1]
3ere 'H NMR(CDCls, 200 MHz) foundMS/Ff;Culated

& = 1.72(12H, s), 6.58~6.63(10H, m), 6.75~6.81(6H, m),

1 |6.95(4H, m), 7.2(8H, m), 7.5~7.54(6H, m), 7.62(2H, m),| 849.11 848.41
7.71(2H, m), 7.87(2H, m)
5 = 1.72(12H, s), 2.34(12H, s), 6.44(4H, m),

4 16.55~6.59(10H, m), 6.75(2H, m), 6.95(4H, m), 7.08(4H, m),| 905.22 904.48
7.5~7.54(6H, m), 7.62(2H, m), 7.71(2H, m), 7.87(2H, m)
& = 1.35(36H, s), 1.72(12H, s), 6.55~6.58(10H, m),

9 |6.75(2H, m), 6.95~7.01(12H, m), 7.5~7.54(6H, m), 7.62(2H,| 1073.54 | 1072.66
m), 7.71(2H, m), 7.87(2H, m)
& = 1.72(36H, s), 6.58(6H, m), 6.75(6H, m), 6.95(4H, m),

10 |7.28(4H, m), 7.38(4H, m), 7.5~7.55(10H, m), 7.62(6H, m),| 1313.75 | 1312.66
7.71(2H, m), 7.87(6H, m)
& = 1.72(12H, s), 6.95(4H, m), 7.17(2H, m), 7.25~7.34(10H,

13 |m), 7.5(8H, m), 7.63(2H, m), 7.87(4H, m), 7.94(2H, m),| 845.08 844.38
8.12(2H, m), 8.55(2H, m)
& = 1.72(12H, s), 6.58~6.63(6H, m), 6.75~6.81(4H, m),

15 |6.95~6.98(6H, m), 7.2(4H, m), 7.38(2H, m), 7.5~7.62(14H,| 949.23 948.44
m), 7.71(2H, m), 7.87(2H, m), 8.02~8.07(4H, m)
& = 1.72(24H, s), 6.58~6.63(8H, m), 6.75~6.81(6H, m),

20 [6.95(4H, m), 7.2(4H, m), 7.28(2H, m), 7.38(2H, m),| 1081.43 | 1080.54
7.5~7.55(8H, m), 7.62(4H, m), 7.71(2H, m), 7.87(4H, m)
& = 1.72(12H, s), 6.58~6.63(6H, m), 6.75~6.81(4H, m),
6.91~6.95(6H, m), 7.2(4H, m), 7.5~7.54(6H, m), 7.62(2H,

28 1049.35 | 1048.48
m), 7.71(2H, m), 7.82~7.88(10H, m), 8.12(4H, m), 8.93(4H,
m)
& = 1.35(18H, s), 1.72(12H, s), 6.55~6.58(6H, m), 6.75(2H,

33 |m), 6.95~7.01(10H, m), 7.38(2H, m), 7.5~7.62(14H, m),| 1061.44 | 1060.57
7.71(2H, m), 7.87(2H, m), 8.02~8.07(4H, m)
8 = 1.72(24H, s), 6.58(4H, m), 6.75(4H, m), 6.95~6.98(6H,

37 |m), 7.28(2H, m), 7.38(4H, m), 7.5~7.62(18H, m), 7.71(2H,| 1181.55 | 1180.57
m), 7.87(4H, m), 8.02~8.07(4H, m)
& = 1.72(12H, s), 6.58(2H, m), 6.69~6.75(6H, m), 6.95(4H,

46 |m), 7.36~7.41(4H, m), 7.49~7.54(22H, m), 7.62(2H, m),| 1101.42 | 1100.51
7.71~7.77(6H, m), 7.84~7.88(6H, m)
& = 1.72(24H, s), 2.34(12H, s), 6.36(4H, m), 6.58(4H, m),

54 |6.71~6.75(6H, m), 6.95(4H, m), 7.28(2H, m), 7.38(2H, m),| 1137.54 | 1136.60
7.5~7.55(8H, m), 7.62(4H, m), 7.71(2H, m), 7.87(4H, m)
5 = 1.35(18H, s), 1.72(12H, s), 6.55~6.58(6H, m),

66 [6.69~6.75(6H, m), 6.95~7.01(8H, m), 7.41(2H, m),| 1113.52 | 1112.60
7.5~7.54(18H, m), 7.62(2H, m), 7.71(2H, m), 7.87(2H, m)
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8 = 1.72(12H, s), 2.34(18H, s), 6.36(4H, m), 6.51(4H, m),

70 |6.58(2H, m),  6.71~6.75(4H, m), 6.95~6.98(8H, m),| 933.27 | 932.51
7.5~7.54(6H, m). 7.62(2H. m). 7.71(2H. m). 7.87(2H, m)
8 = 1.72(12H, s), 2.34(12H, s), 6.36(4H, m), 6.58(2H, m),
6.71~6.75(4H, m), 6.91~6.95(6H, m), 7.5~7.54(6H, m),

84 1105.45 | 1104.54
7.62(2H, m), 7.71(2H, m), 7.82~7.88(10H, m), 8.12(4H, m),
8.93(4H, m)
8§ = 1.72(12H, s), 6.58~6.62(4H, m), 6.7~6.75(4H, m),

106 [6.95(4H, m), 7.27(2H, m), 7.36(2H, m), 7.5~7.55(8H, m),| 853.06 | 852.39
7.62(2H, m), 7.71(2H, m), 7.87(2H, m), 8.04~8.09(6H, m)
8§ = 1.72(12H, s), 6.58~6.62(4H, m), 6.7~6.75(4H, m),

112 |6.95~6.99(6H, m), 7.41~7.62(16H, m), 7.71(2H, m),| 953.18 952.43
7.87(2H, m), 8.07(2H, m), 8.17(2H, m), 8.28(2H, m)
8 = 1.72(12H, s), 6.58~6.63(6H, m), 6.69~6.81(8H, m),

117 |6.95(4H, m), 7.2(4H, m), 7.5~7.62(18H, m), 7.71~7.73(4H,| 1101.42 | 1100.51
m), 7.87~7.92(4H, m), 8(4H, m)
8 = 1.72(24H, s), 6.58~6.63(6H, m), 6.69~6.81(8H, m),
6.95(4H, m), 7.2(4H, m), 7.28(2H, m), 7.38(2H, m),

120 1233.62 | 1232.60
7.5~7.55(12H, m), 7.62~7.63(4H, m), 7.71~7.77(4H, m),
7.87~7.93(6H, m)
s = 1.72(24H, s), 6.58(2H, m), 6.69~6.75(6H, m),

123 |6.95~6.98(6H, m), 7.28(2H, m), 7.38(4H, m), 7.5~7.63(22H,| 1333.74 | 1332.63
m), 7.71~7.77(4H, m), 7.87~7.93(6H, m), 8.02~8.07(4H, m)
& = 1.72(12H, s), 6.58(2H, m), 6.69~6.75(10H, m), 6.95(4H,

130 |m), 7.5~7.62(28H, m), 7.71~7.73(6H, m), 7.87~7.92(6H,| 1353.73 | 1352.60
m), 8(8H, m)
8 = 1.72(24H, s), 2.34(6H, s), 6.51(4H, m), 6.58(2H, m),
6.69~6.75(6H, m), 6.95~6.98(8H, m), 7.28(2H, m), 7.38(2H,

135 1261.68 | 1260.63
m), 7.5~7.55(12H, m), 7.62~7.63(4H, m), 7.71~7.77(4H,
m), 7.87~7.93(6H, m)
8 = 1.72(12H, s), 6.58~6.63(10H, m), 6.75~6.81(6H, m),

142 |6.95(4H, m), 7.2(8H, m), 7.54~7.56(6H, m), 7.62~7.64(6H, 925.21 924.44
m), 7.71(2H, m), 7.87(2H, m)
& = 1.72(12H, s), 6.58(2H, m), 6.75(2H, m), 6.95(4H, m),

145 [7.36(4H, m), 7.49~7.56(14H, m), 7.62~7.64(6H, m),| 1125.44 | 1124.51
7.71~7.77(10H, m), 7.84~7.88(10H, m)
8 = 1.72(12H, s), 6.58~6.63(6H, m), 6.75~6.81(4H, m),

154 16.95~6.98(6H, m), 7.2(4H, m), 7.38(2H, m), 7.53~7.64(18H,| 1025.32 | 1024.48
m), 7.71(2H, m), 7.87(2H, m), 8.02~8.07(4H, m)
& = 1.72(24H, s), 6.58(4H, m), 6.75(4H, m), 6.95~6.98(6H,

162 |m), 7.28(2H, m), 7.38(4H, m), 7.53~7.64(22H, m), 7.71(2H,| 1257.64 | 1256.60
m), 7.87(4H, m), 8.02~8.07(4H, m)
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8 = 1.72(24H, s), 6.58(4H, m), 6.75(4H, m), 6.95(4H, m),

166 |7.28(2H, m), 7.36~7.38(4H, m), 7.49~7.56(12H, m),| 1257.64 1256.60
7.62~7.64(8H, m), 7.71~7.77(6H, m), 7.84~7.88(8H, m)
s = 1.72(24H, s), 6.58~6.61(8H, m), 6.75(4H, m),

171 16.95~6.99(8H, m), 7.28(2H, m), 7.38(2H, m), 7.54~7.56(8H,| 1193.51 1192.55
m), 7.62~7.64(8H, m), 7.71(2H, m), 7.87(4H, m)
8§ = 1.72(12H, s), 6.58~6.63(10H, m), 6.75~6.81(6H, m),

173 |6.95(4H, m), 7.2~7.25(12H, m), 7.54~7.56(6H, m),| 1001.30 1000.48
7.62~7.64(6H, m), 7.71(2H, m), 7.87(2H, m)
8 = 1.72(12H, s), 2.34(24H, s), 6.36(8H, m), 6.58(2H, m),

176 |6.71~6.75(6H, m), 6.95(4H, m), 7.25(4H, m), 7.54~7.56(6H,| 1113.52 1112.60
m), 7.62~7.64(6H, m), 7.71(2H, m), 7.87(2H, m)
8 = 1.72(12H, s), 6.58~6.63(6H, m), 6.75~6.81(4H, m),

181 |6.95(4H, m), 7.2~7.25(8H, m), 7.36(2H, m), 7.49~7.56(10H,| 1101.42 1100.51
m), 7.62~7.64(6H, m), 7.71~7.77(6H, m), 7.84~7.88(6H, m)
8 = 1.35(18H, s), 1.72(24H, s), 6.55~6.58(8H, m), 6.75(4H,
m), 6.95~7.01(8H, m), 7.25~7.28(6H, m), 7.38(2H, m),

187 1345.84 1344.73
7.54~7.56(8H, m), 7.62~7.64(8H, m), 7.71(2H, m), 7.87(4H,
m)
8§ = 1.72(12H, s), 6.58~6.63(10H, m), 6.75~6.81(6H, m),

194 |6.95(4H, m), 7.2(8H, m), 7.54~7.55(4H, m), 7.62(2H, m),| 899.17 898.43
7.71(2H, m), 7.87~7.93(6H, m)
s = 1.35(86H, s), 1.72(12H, s), 6.55~6.58(10H, m),

198 |[6.75(2H, m), 6.95~7.01(12H, m), 7.54~7.55(4H, m),| 1123.60 1122.68
7.62(2H, m), 7.71(2H, m), 7.87~7.93(6H, m)
8 = 1.72(12H, s), 6.58~6.62(6H, m), 6.7~6.75(6H, m),

199 [6.95(4H, m), 7.54~7.55(8H, m), 7.62(2H, m), 7.71(2H, m),| 903.12 902.41
7.87~7.93(6H, m), 8.07(4H, m)
8 = 1.72(24H, s), 6.58~6.63(8H, m), 6.75~6.81(6H, m),
6.95(4H, m), 7.2(4H, m), 7.28(2H, m), 7.38(2H, m),

203 1131.49 1130.55
7.54~7.55(6H, m), 7.62(4H, m), 7.71(2H, m), 7.87~7.93(8H,
m
6): 1.72(12H, s), 2.34(24H, s), 6.36(8H, m), 6.58(2H, m),

212 |6.71~6.75(6H, m), 6.95(4H, m), 7.54~7.55(4H, m), 7.62(2H,| 1011.38 1010.55
m), 7.71(2H, m), 7.78(2H, m), 7.87~7.9(4H, m)
8§ = 1.72(12H, s), 6.58~6.63(6H, m), 6.69~6.81(8H, m),

220 |6.95(4H, m), 7.2(4H, m), 7.41(2H, m), 7.51~7.55(16H, m),| 1051.36 1050.49
7.62(2H, m), 7.71(2H, m), 7.78(2H, m), 7.87~7.9(4H, m)
8§ = 1.72(12H, s), 6.58~6.63(10H, m), 6.75~6.81(6H, m),

223 [6.95(4H, m), 7.2(8H, m), 7.54~7.62(6H, m), 7.71(2H, m),| 899.17 898.43
7.8(2H, m), 7.87(2H, m), 7.95(2H, m)
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8§ = 1.35(18H, s), 1.72(12H, s), 6.55~6.63(10H, m),
6.75~6.81(4H, m), 6.95~7.01(8H, m), 7.2(4H, m),

231 1011.38 1010.55
7.54~7.62(6H, m), 7.71(2H, m), 7.8(2H, m), 7.87(2H, m),
7.95(2H, m)
8 = 1.35(18H, s), 1.72(12H, s), 6.55~6.58(6H, m), 6.75(2H,
m), 6.95~7.01(10H, m), 7.88(2H, m), 7.53~7.62(12H, m),

237 1111.50 1110.59
7.71(2H, m), 7.8(2H, m), 7.87(2H, m), 7.95(2H, m),
8.02~8.07(4H, m)
8§ = 1.72(12H, s), 6.58~6.63(10H, m), 6.75~6.81(6H, m),
6.95(4H, m), 7.2(8H, m), 7.54(2H, m), 7.62(2H, m),

238 949.23 948.44
7.71(4H, m), 7.87(2H, m), 8.04(2H, m), 8.28(2H, m),
8.93(2H, m)
8§ = 1.72(12H, s), 2.34(12H, s), 6.44(4H, m),
6.55~6.59(10H, m), 6.75(2H, m), 6.95(4H, m), 7.08(4H, m),

242 1005.33 1004.51
7.54(2H, m), 7.62(2H, m), 7.71(4H, m), 7.87(2H, m),
8.04(2H, m), 8.28(2H, m), 8.93(2H, m)
s = 1.35(18H, s), 1.72(12H, s), 6.55~6.63(10H, m),
6.75~6.81(4H, m), 6.95~7.01(8H, m), 7.2(4H, m), 7.54(2H,

251 1061.44 1060.57
m), 7.62(2H, m), 7.71(4H, m), 7.87(2H, m), 8.04(2H, m),
8.28(2H, m), 8.93(2H, m)
8§ = 1.72(12H, s), 6.58(2H, m), 6.75(2H, m), 6.95~6.98(8H,

256 |m), 7.38(4H, m), 7.53~7.62(16H, m), 7.71(6H, m), 7.87(2H,| 1173.48 1172.51
m), 7.98~8.07(12H, m)
8§ = 1.72(12H, s), 6.58~6.63(10H, m), 6.75~6.81(6H, m),

265 [6.95(4H, m), 7.2(8H, m), 7.39(4H, m), 7.54~7.55(4H, m),| 1023.31 1022.46
7.62(2H, m), 7.71(2H, m), 7.87~7.91(6H, m)
8§ = 1.72(36H, s), 6.58(6H, m), 6.75(6H, m), 6.95(4H, m),

270 |7.28(4H, m), 7.38~7.39(8H, m), 7.54~7.55(8H, m), 7.62(6H,| 1487.95 1486.71
m), 7.71(2H, m), 7.87~7.91(10H, m)
8§ = 1.72(12H, s), 6.58(2H, m), 6.69~6.75(6H, m), 6.95(4H,

275 |m), 7.36~7.41(8H, m), 7.49~7.55(20H, m), 7.62(2H, m),| 1275.62 1274.55
7.71~7.77(6H, m), 7.84~7.91(10H, m)
8§ = 1.72(12H, s), 6.58~6.63(10H, m), 6.75~6.81(6H, m),
6.95(4H, m), 7.2(8H, m), 7.54(2H, m), 7.62(2H, m),

280 999.29 998.46
7.71(2H, m), 7.85~7.87(4H, m), 8.04(2H, m), 8.28(2H, m),
8.52(2H, m), 8.93(2H, m)
8§ = 1.72(12H, s), 6.58(2H, m), 6.69~6.75(10H, m), 6.95(4H,
m), 7.41(4H, m), 7.51~7.54(26H, m), 7.62(2H, m), 7.71(2H,

289 13083.67 1302.59
m), 7.85~7.87(4H, m), 8.04(2H, m), 8.28(2H, m), 8.52(2H,
m), 8.93(2H, m)
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8§ = 1.72(12H, s), 2.34(6H, s), 6.44(2H, m), 6.55~6.63(10H,
m), 6.75~6.81(4H, m), 6.95(4H, m), 7.08(2H, m), 7.2(4H,

296 1027.34 1026.49
m), 7.54(2H, m), 7.62(2H, m), 7.71(2H, m), 7.85~7.87(4H,
m), 8.04(2H, m), 8.28(2H, m), 8.52(2H, m), 8.93(2H, m)
& = 1.35(18H, s), 1.72(12H, s), 6.55~6.63(10H, m),
6.75~6.81(4H, m), 6.95~7.01(8H, m), 7.2(4H, m), 7.54(2H,

299 1111.50 1110.59
m), 7.62(2H, m), 7.71(2H, m), 7.85~7.87(4H, m), 8.04(2H,
m), 8.28(2H, m), 8.52(2H, m), 8.93(2H, m)
8§ = 1.72(12H, s), 6.58~6.63(10H, m), 6.75~6.81(6H, m),

305 [6.95(4H, m), 7.2(8H, m), 7.43(2H, m), 7.54(2H, m),| 955.26 954.40
7.62(2H, m), 7.71(2H, m), 7.87(2H, m), 7.98~7.99(4H, m)
§ = 1.72(12H, s), 2.34(12H, s), 6.44(4H, m),
6.55~6.59(10H, m), 6.75(2H, m), 6.95(4H, m), 7.08(4H, m),

309 1011.36 1010.46
7.43(2H, m), 7.54(2H, m), 7.62(2H, m), 7.71(2H, m),
7.87(2H, m), 7.98~7.99(4H, m)
§ = 1.35(36H, s), 1.72(12H, s), 6.55~6.58(10H, m),

315 [6.75(2H, m), 6.95~7.01(12H, m), 7.43(2H, m), 7.54(2H, m),| 1179.68 1178.65
7.62(2H, m), 7.71(2H, m), 7.87(2H, m), 7.98~7.99(4H, m)
8§ = 0.66(6H, s), 1.72(12H, s), 6.58(2H, m), 6.75(2H, m),

320 [6.95(4H, m), 7.36(4H, m), 7.49~7.56(14H, m), 7.62(2H, m),| 1181.58 1180.52
7.71~7.77(10H, m), 784~7 88(10H, m), 8.17(2H, m)
s = 0.66(6H, s), 1.72(12H, s), 6.58~6.63(6H, m),
6.75~6.81(4H, m), 6.95~6.98(6H, m), 7.2(4H, m), 7.38(2H,

326 1081.46 1080.48
m), 7.52~7.62(14H, m), 7.71(2H, m), 7.87(2H, m),
8.02~8.07(4H, m), 8.17(2H, m)
8§ = 1.72(12H, s), 6.58(2H, m), 6.75(2H, m), 6.95(4H, m),
7.08(1H, m), 7.36(4H, m), 7.45~7.63(18H, m),

330 1214.54 1213.53
7.7~777(11H, m), 7.84~7.88(10H, m), 7.94(1H, m),
8.46(1H, m), 8.59(1H, m)
8 = 1.72(12H, s), 2.34(6H, s), 6.51(4H, m), 6.58~6.63(6H,
m), 6.75~6.81(4H, m), 6.95~6.98(8H, m), 7.08(1H, m),

337 1042.35 1041.50
7.2(4H, m), 7.45~7.63(10H, m), 7.7~7.71(3H, m), 7.87(2H,
m), 7.94(1H, m), 8.46(1H, m), 8.59(1H, m)
8§ = 1.72(12H, s), 6.58(2H, m), 6.75(2H, m), 6.95(4H, m),

340 |7.36~7.42(8H, m), 7.49~7.54(10H, m), 7.62(2H, m),| 1231.50 1230.50
7.71~7.78(25H, m), 8.4(2H, m)
8§ = 1.72(12H, s), 6.58~6.63(6H, m), 6.75~6.81(4H, m),

345 |6.95(4H, m), 7.2(4H, m), 7.36~7.42(6H, m), 7.49~7.54(6H,| 1131.39 1130.47
m), 7.62(2H, m), 7.71~7.78(17H, m), 8.4(2H, m)
8§ = 1.72(12H, s), 3.81(2H, s), 6.44(2H, m), 6.58~6.63(12H,
m), 6.75~6.81(7H, m), 6.95~6.98(6H, m), 7.07(2H, m),

349 1028.33 1027.49
7.2(10H, m), 7.54(2H, m), 7.62(2H, m), 7.71(2H, m),
7.87(2H, m)
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350

8 = 1.72(18H, s), 6.48(2H, m),
6.75~6.81(7H, m), 6.95(4H, m),
7.2(10H, m), 7.54(2H, m), 7.62(2H, m),
7.87(2H, m)

6.58~6.63(12H, m),
7.05(2H, m), 7.11(2H, m),
7.71(2H, m),

1056.38

1055.52

351

§ = 1.72
6.91~6.95(6H, m),
m), 7.71(2H, m), 7.87(2H, m)

(12H, s), 6.58~6.63(12H, m), 6.75~6.84(9H, m),
7.16~7.2(12H, m), 7.54(2H, m), 7.62(2H,

1046.37

1045.44

352

8§ = 1.72(12H, s), 6.52(2H, m),
6.75~6.81(7H, m), 6.89(2H, m), 6.95(4H, m),
m), 7.54(2H, m), 7.62(2H, m), 7.71(2H, m), 7. 87(2H m

A7~7.2

6.58~6. 63(12H m),

1030.30

1029.47

353

8 = 1.3(4H, m), 1.45(4H, m), 1.72(12H, s), 6.58~6.66
m), 6.75~6.81(7H, m), 6.95~6.96(6H, m), 7.2~7.21

1098.49

1097.51

354

8 = 1.72(12H, s), 6.31(2H, m), 6.38(2H, m), 6.58~6.63
m), 6.75~6.81(8H, m), 6.95(4H, m), 7.13(2H, m),
m), 7.54(2H, m), 7.62(2H, m), 7.71(2H, m), 7. 87(2H m

1105.41

1104.51

355

(12
)
(14
(12
m), 7.54(2H, m), 7.62(2H, m), 7.71(2H, m), 7.87(2H, m)
(14
2(12
)
(12

8 = 1.72(12H, s), 2.88(4H, m), 6.51(2H, m), 6.58~6.63
m), 6.75~6.81(7H, m),
m), 7.2(10H, m), 7.54(2H, m), 7.62(2H, m),
7.87(2H, m)

6.95(4H, m), 7.04(2H, m), 7.14(2H,
7.71(2H, m),

1042.35

1041.50

356

8§ = 1.72
6.95~6.99(6H, m),
m), 7.71(2H, m), 7.87(2H, m)

(12H, s), 6.56~6.63(14H, m), 6.75~6.86(9H, m),
7.2~7.25(12H, m), 7.54(2H, m), 7.62(2H,

1040.34

1039.49

357

8§ = 1.72
6.95(4H, m), 7.2(8H, m), 7.54(2H, m),
7.71(2H, m), 7.82~7.88(6H, m), 8.12(2H, m),
8.93(2H, m)

(12H, s), 6.58~6.63(10H, m), 6.75~6.81(6H, m),
7.62(2H, m),
8.48(2H, s),

999.29

998.46

358

8§ = 1.72(12H, s), 6.58~6.63(10H, m), 6.75~6.81(6H, m),
7.39(4H, m), 7.54~7.56(6H, m),

6.95(4H, m), 7.2(8H, m),
7.62~7.64(6H, m), 7.71(2H, m), 7.87~7.91(6H, m)

1100.51

359

& = 1.72(12H, s), 6.58~6.63(10H, m), 6.75~6.81(6H, m),
7.54(2H, m),

6.95(4H, m), 7.2(8H, m), 7.39(4H, m),
7.62(2H, m), 7.71(2H, m), 7.87~7.91(6H, m)

649.23

648.44

360

8 = 1.72(18H, s), 6.58~6.63(10H, m), 6.75~6.81(6H, m),
7.62(2H, m),

6.95(4H, m), 7.2(8H, m), 7.54(4H, m),

965.27

964.48

364

(
7.71(4H, m), 7.87(4H, m)
s = 1.72(18H, s), 2.34(12H, s),

6.55~6.59(10H, m), 6.75(2H, m),
7.54(4H, m), 7.62(2H, m), 7.71(4H, m), 7.87(4H, m)

6.44(4H, m),
6.95(4H, m), 7.08(4H, m),

1021.38

1020.54

368

8 = 1.72(18H, s), 6.58~6.61(10H, m),
6.95~6.99(12H, m), 7.54(4H, m),
7.87(4H, m)

6.75(2H, m),
7.62(2H, m), 7.71(4H, m),

1037.23

1036.44
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8§ = 1.72(18H, s), 6.58(2H, m), 6.75(2H, m), 6.91~6.95(8H,

373 |m), 7.54(4H, m), 7.62(2H, m), 7.71(4H, m), 7.82~7.88(20H,| 1365.74 1364.60
m), 8.12(8H, m), 8.93(8H, m)
§ = 0.25(36H, s), 1.72(18H, s), 6.58~6.61(10H, m),

378 |6.75(2H, m), 6.95(4H, m), 7.15(8H, m), 7.54(4H, m),| 1254.00 1252.63
7.62(2H, m), 7.71(4H, m), 7.87(4H, m)
8§ = 1.72(18H, s), 6.58(2H, m), 6.75(2H, m), 6.95(4H, m),

381 |7.27(4H, m), 7.36(4H, m), 7.54(4H, m), 7.62(2H, m), 969.22 968.46
7.71(4H, m), 7.87(4H, m), 8.04~8.09(8H, m)
8 = 1.72(18H, s), 2.34(12H, s), 6.36(4H, m), 6.58~6.63(6H,

389 |m), 6.71~6.81(6H, m), 6.95(4H, m), 7.2(4H, m), 7.54(4H,| 1021.38 1020.54
m), 7.62(2H, m), 7.71(4H, m), 7.87(4H, m)
& = 1.85(18H, s), 1.72(18H, s), 6.55~6.63(10H, m),

395 |6.75~6.81(4H, m), 6.95~7.01(8H, m), 7.2(4H, m), 7.54(4H,| 1077.48 1076.60
m), 7.62(2H, m), 7.71(4H, m), 7.87(4H, m)
8§ = 1.72(30H, s), 6.58~6.63(8H, m), 6.75~6.81(6H, m),

404 |6.95(4H, m), 7.2(4H, m), 7.28(2H, m), 7.38(2H, m),| 1197.59 1196.60
7.54~7.55(6H, m), 7.62(4H, m), 7.71(4H, m), 7.87(6H, m)
& = 1.72(18H, s), 6.58~6.63(6H, m), 6.75~6.86(6H, m),
6.95(4H, m), 7.2(4H, m), 7.4(2H, m), 7.5~7.54(8H, m),

411 1177.56 1176.45
7.62(2H, m), 7.71~7.73(6H, m), 7.87(4H, m), 7.98(2H, m),
8.45(2H, m)
8 = 1.72(30H, s), 6.58~6.63(6H, m), 6.69~6.81(8H, m),
6.95(4H, m), 7.2(4H, m), 7.28(2H, m), 7.38(2H, m),

415 1349.78 1348.66
7.54~7.55(10H, m), 7.62~7.63(4H, m), 7.71~7.77(6H, m),
7.87~7.93(8H, m)
8 = 1.85(18H, s), 1.72(18H, s), 2.34(12H, s), 6.36(4H, m),

422 |6.55~6.58(6H, m), 6.71~6.75(4H, m), 6.95~7.01(8H, m),| 1133.59 1132.66
7.54(4H, m), 7.62(2H, m), 7.71(4H, m), 7.87(4H, m)
8§ = 1.72(18H, s), 2.834(12H, s), 6.36(4H, m), 6.58(2H, m),

428 |6.69~6.75(8H, m), 6.95(4H, m), 7.41(2H, m),| 1173.57 1172.60
7.51~7.54(16H, m), 7.62(2H, m), 7.71(4H, m), 7.87(4H, m)
8§ = 1.72(18H, s), 2.34(12H, s), 6.36(4H, m), 6.58(2H, m),
6.71~6.75(4H, m), 6.91~6.95(6H, m), 7.54(4H, m), 7.62(2H,

435 1221.61 1220.60
m), 7.71(4H, m), 7.82~7.88(12H, m), 8.12(4H, m), 8.93(4H,
m)
8 = 1.35(18H, s), 1.72(18H, s), 6.55~6.58(6H, m), 6.75(2H,

447 |m), 6.95~7.01(8H, m), 7.36(2H, m), 7.49~7.54(8H, m),| 1177.60 1176.63
7.62(2H, m), 7.71~7.77(8H, m), 7.84~7.88(8H, m)
8§ = 1.72(18H, s), 6.58(2H, m), 6.69~6.75(6H, m), 6.95(4H,

454 |m), 7.36~7.41(4H, m), 7.49~7.54(20H, m), 7.62(2H, m),| 1217.58 1216.57
7.71~7.77(8H, m), 7.84~7.88(8H, m)
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5 = 1.72(30H, s), 6.58(4H, m), 6.75(4H, m), 6.95(4H, m),

457 |7.28(2H, m),  7.36~7.38(4H, m), 7.49~7.55(10H, m),| 1297.71 | 1296.63
7.62(4H, m), 7.71~7.77(8H, m), 7.84~7.88(10H, m)
& = 1.72(18H, s), 6.58(2H, m), 6.75(2H, m), 6.91~6.95(6H,

458 |m), 7.36(2H, m),  7.49~7.54(8H, m), 7.62(2H, m),| 1265.62 | 1264.57
7.71~7.88(24H, m), 8.12(4H, m), 8.93(4H, m)
8 = 1.72(18H, s), 6.58(2H, m), 6.69~6.75(6H, m), 6.95(4H,

466 |m), 7.36(2H, m), 7.49~7.62(20H, m), 7.71~7.77(10H, m),| 1317.70 | 1316.60
7.84~7.92(10H, m), 8(4H, m)
8 = 1.35(18H, s), 1.72(18H, s), 2.34(6H, s), 6.51~6.58(10H,

472 |m), 6.75(2H, m), 6.95~7.01(12H, m), 7.54(4H, m), 7.62(2H,| 1105.54 | 1104.60
m), 7.71(4H, m), 7.87(4H, m)
5 = 1.72(30H, s), 2.34(6H, s), 6.51(4H, m), 6.58(4H, m),

483 |6.75(4H, m), 6.95~6.98(8H, m), 7.28(2H, m), 7.38(2H, m),| 1225.64 | 1224.63
7.54~7.55(6H, m), 7.62(4H, m), 7.71(4H, m), 7.87(6H, m)
5 = 1.35(18H, s), 1.72(18H, s), 2.34(6H, s), 6.44(2H, m),
6.55~6.59(10H, m),  6.75(2H, m), 6.95~7.01(8H, m),

497 1105.54 | 1104.63
7.08(2H, m), 7.54(4H, m), 7.62(2H, m),  7.71(4H, m),
7.87(4H, m)
8 = 1.72(18H, s), 2.34(6H, s), 6.44(2H, m), 6.55~6.59(6H,
m), 6.75(2H, m), 6.91~6.95(6H, m), 7.08(2H, m), 7.54(4H,

510 1193.56 | 1192.57
m), 7.62(2H, m), 7.71(4H, m), 7.82~7.88(12H, m), 8.12(4H,
m), 8.93(4H, m)
& = 1.72(18H, s), 2.12(6H, s), 6.51(2H, m), 6.58~6.61(6H,

521 |m), 6.69~6.75(4H, m), 6.95~7.01(10H, m), 7.15(2H, m),| 1029.30 | 1028.49
7.54(4H, m), 7.62(2H, m), 7.71(4H, m), 7.87(4H, m)
5 = 1.72(18H, s), 6.58~6.61(6H, m), 6.75(2H, m),

527 |6.95~6.99(10H, m), 7.38(2H, m),  7.53~7.62(12H, m).| 1101.37 | 1100.49
7.71(4H, m), 7.87(4H, m), 8.02~8.07(4H, m)
5 = 1.72(18H, s), 6.58(2H, m), 6.75(2H, m), 6.95~6.99(10H,

537 |m), 7.38(2H, m), 7.53~7.62(12H, m), 7.71(4H, m), 7.87(4H.| 1067.36 | 1066.50
m), 8.02~8.07(4H, m), 8.46(4H, m)
8 = 1.72(30H, s), 6.58(4H, m), 6.75(4H, m), 6.95~6.98(6H,

540 |m), 7.28(2H, m), 7.38(4H, m), 7.53~7.62(16H, m), 7.71(4H,| 1297.71 | 1296.63
m), 7.87(6H, m), 8.02~8.07(4H, m)
& = 1.72(18H, s), 6.58(2H, m), 6.75(2H, m), 6.91~6.98(8H,

542 |m), 7.38(2H, m),  7.58~7.62(12H, m), 7.71(4H, m),| 126562 | 1264.57
7.82~7.88(12H, m), 8.02~8.12(8H, m), 8.93(4H, m)
§ =  1.72(30H, s). 6.58(2H, m), 6.69~6.75(6H, m).
6.95~6.98(6H, m), 7.28(2H, m), 7.38(4H, m),

547 1449.90 | 1448.69
7.53~7.63(20H, m), 7.71~7.77(6H, m), 7.87~7.93(8H, m),
8.02~8.07(4H, m)
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8§ = 1.35(18H, s), 1.72(18H, s), 6.55~6.58(6H, m),

549 [6.69~6.75(6H, m), 6.95~7.01(8H, m), 7.41(2H, m), 1229.68 1228.66
7.51~7.54(16H, m), 7.62(2H, m), 7.71(4H, m), 7.87(4H, m)
& = 1.35(18H, s), 1.72(30H, s), 6.55~6.58(8H, m), 6.75(4H,

556 |m), 6.95~7.01(8H, m), 7.28(2H, m), 7.38(2H, m),| 1309.80 1308.73
7.54~7.55(6H, m), 7.62(4H, m), 7.71(4H, m), 7.87(6H, m)
8§ = 1.35(18H, s), 1.72(18H, s), 6.55~6.58(6H, m), 6.75(2H,

567 |m), 6.95~7.04(10H, m), 7.53~7.62(16H, m), 7.71~7.78(8H,| 1429.91 1428.73
m), 7.87~7.92(6H, m), 8(4H, m), 8.07(2H, m), 8.49(2H, m)
8§ = 1.72(30H, s), 6.58~6.61(8H, m), 6.75(4H, m),

577 |6.95~6.99(8H, m), 7.28(2H, m), 7.38(2H, m), 7.54~7.55(6H,| 1233.57 1232.58
m), 7.62(4H, m), 7.71(4H, m), 7.87(6H, m)
8§ = 1.72(18H, s), 6.58(2H, m), 6.69~6.75(6H, m),
6.91~6.95(6H, m), 7.41(2H, m), 7.51~7.54(16H, m),

584 1317.70 1316.60
7.62(2H, m), 7.71(4H, m), 7.82~7.88(12H, m), 8.12(4H, m),
8.93(4H, m)
8 = 1.72(18H, s), 6.58(2H, m), 6.69~6.75(10H, m), 6.95(4H,
m), 7.41(2H, m), 7.51~7.55(24H, m), 7.61~7.62(4H, m),

588 1369.77 1368.63
7.71(4H, m), 7.87(4H, m), 8.04~8.08(4H, m), 8.42(2H, m),
8.55(2H, m)
s = 1.72(18H, s), 6.58~6.62(4H, m), 6.7~6.75(4H, m),

598 |6.95~6.99(8H, m), 7.54~7.55(6H, m), 7.62(2H, m), 7.71(4H,| 969.22 968.46
m), 7.87(4H, m), 8.07(2H, m), 8.46(4H, m)
8 = 1.72(30H, s), 6.58(4H, m), 6.75(4H, m), 6.91~6.95(6H,
m), 7.28(2H, m), 7.38(2H, m), 7.54~7.55(6H, m), 7.62(4H,

599 1397.83 1396.66
m), 7.71(4H, m), 7.82~7.88(14H, m), 8.12(4H, m), 8.93(4H,
m)
8 = 1.72(18H, s), 2.34(6H, s), 6.51(4H, m), 6.58(2H, m),

607 |6.75(2H, m), 6.91~6.98(10H, m), 7.54(4H, m), 7.62(2H, m),| 1193.56 1192.57
7.71(4H, m), 7.82~7.88(12H, m), 8.12(4H, m), 8.93(4H, m)
& = 1.72(18H, s), 6.58(2H, m), 6.75(2H, m), 6.95~6.99(10H,

612 |m), 7.41~7.47(4H, m), 7.54~7.62(8H, m), 7.71(4H, m),| 1069.34 1068.49
7.87(4H, m), 8.17(2H, m), 8.28(2H, m), 8.46(4H, m)
8§ = 1.72(18H, s), 3.83(6H, s), 6.52(4H, m), 6.58(2H, m),

620 |6.74~6.81(10H, m), 6.95(4H, m), 7.39(4H, m), 7.54(4H, m),| 1075.34 1074.49
7.62(2H, m), 7.71(4H, m), 7.87(4H, m)
8 = 1.72(18H, s), 3.83(6H, s), 6.52(4H, m), 6.58(2H, m),
6.74~6.81(8H, m), 6.95(4H, m), 7.54~7.62(8H, m),

625 1273.60 1272.56
7.71~7.78(8H, m), 7.87~7.88(6H, m), 8.1(4H, m), 8.42(4H,
m)
8 = 0.9(6H, m), 1.72(12H, s), 1.91(4H, m), 6.58~6.63(10H,

632 |m), 6.75~6.81(6H, m), 6.95(4H, m), 7.2(8H, m), 7.54(4H,| 993.32 992.51
m), 7.62(2H, m), 7.71(4H, m), 7.87(4H, m)
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8§ = 0.9(6H, m), 1.72(12H, s), 1.91(4H, m), 2.34(12H, s),

635 |6.51(8H, m), 6.58(2H, m), 6.75(2H, m), 6.95~6.98(12H, m),| 1049.43 1048.57
7.54(4H, m), 7.62(2H, m), 7.71(4H, m), 7.87(4H, m)
& = 0.9(6H, m), 1.72(12H, s), 1.91(4H, m), 6.58~6.62(6H,

643 |m), 6.7~6.75(6H, m), 6.95(4H, m), 7.54~7.55(8H, m),| 997.28 996.46
7.62(2H, m), 7.71(4H, m), 7.87(4H, m), 8.07(4H, m)
8§ = 1.72(12H, s), 6.58~6.63(10H, m), 6.75~6.81(6H, m),

648 |6.95(4H, m), 7.16~7.2(12H, m), 7.35(2H, m), 7.54(4H, m),| 1087.39 | 1086.49
7.62(2H, m), 7.71~7.75(6H, m), 7.87(4H, m)
& = 1.72(12H, s), 6.58~6.63(10H, m), 6.75~6.81(6H, m),

659 |6.95(4H, m), 7.11(4H, m), 7.2~7.26(10H, m), 7.33(4H, m),| 1089.41 1088.51
7.54(4H, m), 7.62(2H, m), 7.71(4H, m), 7.87(4H, m)
5 = 1.72(12H, s), 2.34(12H, s), 6.44(4H, m),
6.55~6.59(10H, m),  6.75(2H, m), 6.95(4H, m),

663 1145.52 1144.57
7.08~7.11(8H, m), 7.26(2H, m), 7.33(4H, m), 7.54(4H, m),
7.62(2H, m), 7.71(4H. m), 7.87(4H. m)
8§ = 1.72(12H, s), 3.49(4H, s), 6.58~6.63(10H, m),

670 [6.75~6.81(6H, m), 6.95(4H, m), 7.2(12H, m), 7.54(4H, m),| 1039.35 1038.49
7.62(2H, m), 7.71(4H, m), 7.87(4H, m)
& = 1.72(12H, s), 3.49(4H, s), 6.58(2H, m), 6.75(2H, m),
6.95~6.99(8H, m), 7.2(4H, m), 7.41~7.47(8H, m),

680 1243.54 1242.53
7.54~7.62(10H, m), 7.71(4H, m), 7.87(4H, m), 8.17(4H, m),
8.28(4H, m)
8 = 0.9(12H, m), 1.72(6H, s), 1.91(8H, m), 6.58~6.63(10H,

681 |m), 6.75~6.81(6H, m), 6.95(4H, m), 7.2(8H, m), 7.54(4H,| 1021.38 1020.54
m), 7.62(2H, m), 7.71(4H, m), 7.87(4H, m)
8§ = 0.9(12H, m), 1.72(6H, s), 1.91(8H, m), 2.12(12H, s),
6.51(4H, m), 6.58(2H, m), 6.69~6.75(6H, m), 6.95~7.01(8H,

686 1077.48 1076.60
m), 7.15(4H, m), 7.54(4H, m), 7.62(2H, m), 7.71(4H, m),
7.87(4H, m)
8§ = 1.72(6H, s), 6.58~6.63(10H, m), 6.75~6.81(6H, m),

698 |6.95(4H, m), 7.11(8H, m), 7.2~7.26(12H, m), 7.33(8H, m),| 1213.55 1212.54
7.54(4H, m), 7.62(2H, m), 7.71(4H, m), 7.87(4H, m)
8 = 1.72(6H, s), 3.49(8H, s), 6.58~6.63(10H, m),

699 [6.75~6.81(6H, m), 6.95(4H, m), 7.2(16H, m), 7.54(4H, m),| 1113.43 1112.51
7.62(2H, m), 7.71(4H, m), 7.87(4H, m)
8 = 1.51(8H, m), 1.72(6H, s), 2.09(8H, m), 6.58~6.63(10H,

700 |m), 6.75~6.81(6H, m), 6.95(4H, m), 7.2(8H, m), 7.54(4H,| 1017.35 1016.51
m), 7.62(2H, m), 7.71(4H, m), 7.87(4H, m)
8§ = 1.72(6H, s), 2.62(4H, m), 2.91(4H, m), 6.58~6.63(10H,
m), 6.75~6.81(6H, m), 6.95(4H, m), 7.02~7.06(4H, m),

701 1113.43 1112.51
7.15~7.2(12H, m), 7.54(4H, m), 7.62(2H, m), 7.71(4H, m),
7.87(4H, m)
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§ = 1.72(12H, s), 6.58~6.63(10H, m), 6.75~6.81(6H, m),
702 |6.95(2H, m), 7.2(9H, m), 7.42~7.43(3H, m), 7.56~7.63(6H,| 850.10 849.41

m), 7.82(2H, m), 8.4(1H, m)
§ = 1.72(12H, s), 6.58~6.63(10H, m), 6.75~6.81(6H, m),

710 |6.95~6.99(4H, m), 7.08(2H, m), 7.2(8H, m), 7.42(2H, m),| 855.14 854.37

7.59~7.62(4H, m), 7.82(2H, m)
§ = 1.72(12H, s), 6.58~6.63(6H, m), 6.75~6.81(4H, m),

712 |6.95(4H, m), 7.2(4H, m), 7.36(2H, m), 7.49~7.54(10H, m),| 949.23 948.44

7.62(2H, m), 7.71~7.77(6H, m), 7.84~7.88(6H, m)
§ = 1.72(12H, s), 6.58~6.63(8H, m), 6.75~6.81(5H, m),

716 |6.95~6.98(5H, m), 7.2(6H, m), 7.38(1H, m), 7.5~7.62(11H,| 899.17 898.43

m), 7.71(2H, m), 7.87(2H, m), 8.02~8.07(2H, m)
§ = 1.72(18H, s), 6.58~6.63(9H, m), 6.75~6.81(6H, m),

717 6.95(4H, m), 7.2(6H, m), 7.28(1H, m), 7.38(1H, m),| 965.27 964.48
7.5~7.55(7H, m), 7.62(8H, m), 7.71(2H, m), 7.87(3H, m)

§ = 1.35(9H, s), 1.72(18H, s), 6.55~6.58(5H, m), 6.75(3H,
m), 6.95~7.01(8H, m), 7.28(1H, m), 7.38(3H, m),
719 1121.49 | 1120.57
7.5~7.62(16H, m), 7.71(2H, m), 7.87(3H, m), 8.02~8.07(4H,
m)
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30 nm FAe] WFF(5)S SEBAT.

H-32

ojojA AAALGS(6) AN 7] T-F9 tris(8-hydroxyquinoline)-aluminum(III) (Alg)E 20 nm FAZ S
3 Ue, AAFPF(MoR sy T2 #E lithium quinolate (Lig)E 1 WA 2 nm FAZ F&F3 5
02 1% S A E o83t Al 55(8)S 150 mme] FA= F3kste] OLEDE A &Fsk3itt.

Alq Liq

Am Mz 7t SRS 10 torr StollA 1F 58 AAste] OLED 2P B2 AL T},

[(Blale] 1] Fefe] Wd AEE o]-&3 OLED &at A=}

A7) AAld 13 sdg o R AeFYs, AeAET S FAAN F, AV A & AAE de] v Al
w3} 5B AHEQl  dinaphthylanthracene(DNA)E i, I thE Alo= A 23 QP59 347 729 3gE

E A=
AS 7H7 Qe ) FH 25 100:1 2 ko] A

olo] Al AAle] 13} FUg Yo AAALTH AAFYTS AT F, e 1T T3 GuE o] &3t Al
55 150 mme] FAR FAske] OLEDE Zﬂ;‘—}o}‘z’i‘ﬂr.

=130
=

[AA e 2] A=x% OLED &=}

Lo

o

E
=

o

g7) AA 13 vl 1elA AlzE Fodwel whE #7] dd sekE ) S B k=S 9ok OLED

2Abe] w3 G872 1,000 cd/m oA 45kl 847 % 20 UERASITH

- 167 -



10-2010-0028168

[

=

=

H

el
o

20

2r

20

20

2r

2r

2l

2l

2r

2r

2l

2r

£l

[3E 2]

xr R0 | IR0 | iRO | RO | KO R0 | IR0 | IR0 | RO | RO | RO | iRO or
U0 |00 | 00 |00 | O0 00| 00| 00| D0 | Q0| Q0|00
E
3
O | X ® W © | Q|Nn|©Q|© 0 NIo|I|N|© S
% aAla|jld|ld|lo|— |~ |o|o|a|a|ol|al
Sl—|—|—|—=|=|—|—|—=|—|=|=|—=|—|—|—
®
H 3
Ho mo clelelelelelelelelelelelelele
F0 K0 O|lo || o|lo|o|o|o|ololo|lo|o|o|o
H —
u| i
o o~ < © | © wit|o|lwv| o x| o |l
=) O lg|lo|— || W~ |— OO (5
0 —| - Ao || F|w |kl
[¢]
t|Oo | |~|T|O|D
m_%mw%ww%0122333m
[ A R I I O A A A A B R R I
RN
o] x|\ ||| |||l |T|®
o — N || W0 0|l |~ |N|™® < =]
> oy g e EE
=

[0332]

[0333]

SHHE AclA

I}, Hlud 12

W

i3

ajo

I 2z}

=13
=

92

A7 &

[0334]

i

20] VR whel o),

% 1 - OLED Z&=%}9

[0335]
[0336]

nr
!
\mo
i

1- =Y

[0337]

Nlo

!

X
Mo

[0338]

- 168 -

A

[0339]
[0340]



k1

)

N W MO O N @

- 169 -

ZIHSd 10-2010-0028168



[ i (S RIR) A ()
e (S IR) A (%)
S 3T H (B FIR) A (F)

FRI& B A

RBA

REAGF)
S\EREERE

BE(X)

MBRTEXCEMAMEREEN AR BT SRM

KR1020100028168A K (2E)R

KR1020080087069 RiEH

FR TR FHRBERLF

EA=stATIXI M 2 Z 2ot 7 B 2| A

Ed=stATIXIRHZ A 2|0t 38L& AL

KIM YOUNG GIL

Zlo4Z]
omo=

CHO YOUNG JUN

EYE

KIM CHI SIK
PN
EUM SUNG JIN

(=]
=S4T

KWON HYUCK JOO
HeF
KIM BONG OK

ZIE=2
=l

KIM SUNG MIN

ZiM0O|
[ = R .

YOON SEUNG SOO

o
o>
i

Ho oN oN ¢ mo oN B omN
o> ox oL 1% ox > 02 02
4 2 do 49 X > AN

C09K11/06

2010-03-12

2008-09-04

patsnap

C09K2211/1011 C07D267/18 C07D279/22 CO7F7/0816 HO1L51/0085 CO07D215/38 C07C217/92
C07C2103/48 C07C2103/52 CO9K11/06 C07D333/20 C07D401/14 CO7C211/61 CO9K2211/1007
C07C2103/94 C07D219/02 C07D251/22 YO02E10/50 C07D223/22 C09K2211/1044 C07D241/46
C07C2103/50 C07D209/86 C09K2211/1092 C07C2103/26 C09K2211/1029 C07D213/38 HO1L51/0061
C07F7/0818 HO1L51/006 C07D213/74 HO1L51/0072 C09K2211/1096 C07D333/76 CO7F9/65683
C09K2211/1059 C07C2103/42 CO7D217/22 CO7C2103/18 YO2E10/549 HO1L51/0058 C07C2603/18
C07C2603/26 C07C2603/42 C07C2603/48 CO7C2603/50 C07C2603/52 CO7C2603/94 CO7F7/081

ZEM

Espacenet

ARG RFABENLKCEMRNENL R BAMS | REAEREME | ZARBENENRAEYH TRILEX 1S
Yo MLER] [ELER1HEZAMARZM (C6-C60 ) WHE , NMIOMSHIEZFAK — P RZNAUBRAEALHRE , (C3-
C60 ) L EE , €MIHEE , (C7-C60 ) BITERIRE , (C2-C60 ) WIFE , (C2-C60 ) WHE , (C1-C60 ) MARIKEE ,


https://share-analytics.zhihuiya.com/view/db6ef5dc-fd20-497f-adb4-87d2c4cebc9c
https://worldwide.espacenet.com/patent/search/family/041351792/publication/KR20100028168A?q=KR20100028168A

(C6-C60 ) MREFE , (C6-C60) TEHEE , TREFRER TN L
ATHITEECEWRE (C3-C60) s, NFiEBOMSHH —FRHRZF, B
BEAEPENENERICENEBEEXRERTURFNETHMR S ZH
B MEEIEEF , A EEPHOLEDSSHRFIduiZREN AT RBIEFEE
s, ALHE, BEF , BNEXCEY  BNERSES | Ea,

N W A OO N| ) m—

—




