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871 Ars B Arpd] ofd EE FHEHZoHE T4, (C1-060)2Z, (C1-C60)&=A], (C6-C60)oFE H+= (C4-
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pac
K

C60) el Zotd 258 Aeie 2 7]7}F shtold 2%k

Ly (C6-C60)olB @, (C4-C60) 3 EH 2ol wi= 317 Fx9 3}dtEo|n,

< T4, (C1-60)2Z, (C1-C60)&=H~A], (C6-C60)otH, (C4-C60) 3l Hl =
obd wi FmAomyE Hay s ool e 4 glom;
Ro1, Roz, Rz & Ryyw A2 ZHA SR $4 T54, (C(1-060)EZ T+ (C6-C60)otH ol A, <1 X 3hA <}

g s IESAY LA & (3-060)L 23 T (C3-Ce0)LAdANRE AAHo] X3 g 2 &
Q3 S
=L

RlOly RlOZy R103 t?% RlO-’l—E A_li 'E:_l%ngg—
Con)el e =obd H= EEAo|AY, A A&Alet sdaelE e 2dshH] o= (C3-060) A &=
© (C3-Ce0) A M e ® AAdF o] A= ] F ©dg E= ggke] WIS uds AT 5+ Ao

5

47 wA mE AN R S $7199E w
=) o

3} T
2 5 glou, a7 HgER #HE AL ohith
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ol f7] 0 AR A QoA e AT Honm  dFo JYF5HWI,
Aol =(chalcogenide)S, T2 545 D 95 ASJEFTOZHE AYy = d35(03), o5& "¥4d
olg}ar A A3 o]AS wix|slE Aol ulgAEitt, FAHoRE, B34 fjHF =9 = FWH 2 2 <L
g 559 ZIAYo|=(AEES 23St SS, T3 dFviAT 59 &5 1Wd RS 555 &
& A eSS 9 slE Ao] viEA stk oA o&, FE9 AI}E d& 4 Ut
A7) ZrIA Vo2 ME oA Si0(1<X<2), Al(1<X<1.5), SiON, SiAlON <& w=AsA & +
gom, d2As g5 24 A7 LiF, Mgk, CaF.,, &3 JEF % 55 vEdsiA & + doH, 55

stEEAE i Cs0, Li0, Mg0, Sr0, Ba0, Ca0 & vhgAsiAl & & Utk

g, 2 e A7) AAb aabel lojM, ol FAl Azt dF o] A= Aol dEHo] ;o] dx dE 3}
23 S =RES 3 o9 Ee A AE dged A =RE] E9 d9e wiAse Ak whd
atrh. ol WA ow, Ha Ay sFEo] Foleow IdHuR EF JHoniE g wiHd] HAE
A FH Adety] golsivt. =3, Ay AY SFES AspE o] folrow HEw I dHomiy
Aol Aee 4 2 AdEstz] Folaixlt. nigrze Aty =RERME= 4% Folait R o4lH

g g ERERMs EE w5, gy 55 e, Y B

AN A7 w A BAE Anz ALH0} JE BAE Aw

hes) =
<] H

sl A wgagel 3 AR $Y5Ael ol axte] FEEYo] v FEF OLEDE Az &
]
=

=2
B
L
2
N
e
ol
o
i
ro
(@)
-
=
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[
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<163>

<164>

<165>

<166>

<167>

<168>

<169>

gr
=

of,

o] JAE PJg TFAHFQ -
e Az B AA el e A5t
e AAE, 379 AA g EL
ol FAE= AL oyt

[Aze 1] 33E 1919 A=

OO __lpAcOH @/ (OH), OO

OH N« OH N\l

D (35%)

OO + BeSO4+ 4H,0 '\"/‘Ia—g:—
e!

OH N\|

191 (99%)

3ghE B Ax

i?L

stet= A (10 g, 51.2 mmol)7F o8& 588 o & ;Loﬂ 2222 (1 L)I ol EA (205 nL)S ¥

. WERS (1 L)) ololed (11.7 g, 46.1 mmol)% 0] & 3}elE Ao] &M HAS| 7Ea 70T 64
Beeh wmbslgleh. e O wETES AR A3t FIAAT. =3 HLeFEF(Sodium
thiosulfate) o& A HEdSwetol=w %% sttt de7bdde St Al § dxste] sighE B (9.7

g, 59%)E LAt

N
O

33 CY Az

5% B (9.2 g, 28.7 mmol)7} Sol9E 500 L %E}’\ioﬂ B5HE C (4.2 g, 34.4 mol)S} FlE7]| A Eg} o]
@4* b (994 mg, 0.86 mmol)< olZE AE ALt 7o B (100 nl)3 S (50
mL), 2M FElEFIIEUCE (50 mL)E ¥l 2/\] ¥%°J SRAZTH. ARoR A% & EZ A3 dEoAEH o E

= —%%5}04 Ae7badS kel 4l 7 Adxsto] 39E D (2.7 g, 350)E LA

shebE 1919] A=

35S D (2.7 g, 9.95 mol)7F E°1E 500 mLEZeksIo] FABFGEE (398 mg, 9.95 mmol)¥} HlEHE (180
nL)E ¥al wHHAIFCTE, of7)d HFEF AHHolE e Egslo] =g o]E(Beryllium Sulfate Tetrahydrate) (980
mg, 5. < ¥ 1247wk Y, A EHE L 23 o eEE i Axste] 3EE 191 (2.7
g, 99%) S ATt
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<174>

<175>

<176>
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OO + CHgMgBr — NI OO + Zn(CHsCOO0), * 2H,0
| ether

OH Ny OH N\|

B E F

33 Fo Az

500 ml Zeks=e] YA (1.84 g, 2.8 mmol)S 7Ph of2 L 7tAE A9-3 AEHZE (50 nL)E 7tttk g
3 3eE E (14.1 mL, 42.15 mmol)< 7Fshal A2oA 30&&et akAIH . 12la 7] 34E B (5.0
g, 14.0 mmol)E ole|2e) FojA 7}elar 48A]7E C;_} SR AT o2 Aeow Ay ¥IiE dnEIe
ghol=o] BRlth. o] EZ Aa ool ol ER %%6‘}04 AY7HAH S Fate] A & 1xste S5t= F
(2.0 g, 69%)Z AAr}.

rEH

532 249 A X

SFE F (2.0 g, 9.6 mmol)7} 5019+ 500 ml Sgt~=o] FASIVESR (384 mg, 9.6 mmol)<} wEFE (180
nL) S P R Z T, 7)o AFolAHOlE (1.2 g, 5.33 mmol)S Wil 12A17H5<k kA AT, 142 =2
Hala 37 ez Wi 7xste] 3IEE 24 (2.0 g, 86%)E ATt

71 Az 1 8 29 WS ol&dte] 7] g e 1 UiA 3EE 356 = Al=xskilen, 7] & 1o Al

=9 315tEe] H NR 2 NS/FABE vrERISlTH.
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<178>

<179>

6.81(2H, s), 7.58(2H, m), 7.81(2H, m), 8.06(2H, m),

8.38(2H, m), 8.82(2H, m)

¥ 1]
BRG] 1
o= H NMR(CDCls;, 200 MHz) MS/FAB
o2
1 8 = 2.26(6H, s), 6.93(2H, m), 7.58(2H, m), 7.66(2H, m), 481.88
7.81(2H, m), 8.06(2H, m), 8.38(2H, m), 8.82(2H, m)
5 8§ = T7.41(2H, m), 7.51~7.52(8H, m), 7.58(2H, m), 606.02
7.78~7.81(6H, m), 8.06(2H, m), 8.38(2H, m), 8.82(2H,
m)
9 8§ = 2.34(6H, s), 7.29~7.33(8H, m), 7.58(2H, m), 634.07
7.78~7.81(6H, m), 8.06(2H, m), 8.38(2H, m), 8.82(2H,
m)
14 |8 = 7.42(2H, m), 7.58(2H, m), 7.81(2H, m), 7.9(2H, m), 503.85
8.06(2H, m), 8.38(2H, m), 8.82(2H, m)
25 |8 = 6.63(2H, m), 6.88(2H, m), 7.58(2H, m), 7.81(2H, m), 489.81
8.06(2H, m), 8.38(2H, m), 8.82(2H, m)
32 |& = 6.71(2H, m), 7.58~7.59(8H, m), 7.73(2H, m), 706.14
7.8~7.81(4H, m), 7.92(2H, m), 8(4H, m), 8.06(2H, m),
8.38(2H, m), 8.82(2H, m)
38 |8 = 6.5(4H, m), 7.14~7.17(6H, m), 7.41(4H, m), 7.58(2H, 638.02
m), 7.81(2H, m), 8.06(2H, m), 8.38(2H, m), 8.82(2H, m)
43 |86 = 2.34(36H, s), 6.65(2H, m), 6.91(6H, m), 6.98(1H, s), 950.17
7(1H, s), 7.45(2H, m), 7.58(2H, m), 7.81(2H, m),
8.06(2H, m), 8.38(2H, m), 8.82(2H, m)
46 |86 = 1.72(12H, s), 6.71(2H, m), 7.28(2H, m), 7.38(2H, m), 838.34
7.53~7.63(7H, m), 7.77~7.81(5H, m), 7.87~7.93(3H, m),
8.06(3H, m), 8.38(2H, m), 8.82(2H, m)
52 |& = 1.48(24H, m), 1.73~1.75(16H, m), 2.72(4H, m), 782.40

_64_

[

10-0901888



<180>

58 |& = 3.83(12H, s), 6.21(2H, s), 7.58(2H, m), 7.81(2H, m), 573.93
8.06(2H, m), 8.38(2H, m), 8.82(2H, m)

63 |8 = 7.55~7.58(10H, m), 7.61(6H, s), 7.61(0H, m), 958.45
7.81(2H, m), 8.04~8.08(10H, m), 8.38~8.42(6H, m),
8.55(4H, m), 8.82(2H, m)

71 |6 = 5.45(2H, m), 6.22(2H, m), 6.65(2H, m), 6.84(2H, m), 505.90
7.4(2H, m), 7.57(2H, m), 7.72(2H, m), 7.81(2H, m),
8.06(2H, m), 8.24(2H, m)

78 |8 = 6.65(2H, m), 7.35~7.4(4H, m), 7.55(4H, m), 7.64(2H, 706.14
m), 7.72(2H, m), 7.81(2H, m), 8.06~8.1(8H, m),
8.46(2H, m), 8.55(2H, m)

84 |8 = 6.65(2H, m), 6.95~7.01(6H, m), 7.11(2H, m), 638.02
7.28(4H, m),  7.4(2H, m), 7.7~7.72(4H, m), 8.02(2H, m),
8.33(2H, m)

96 |& = 6.65(2H, m), 7.32~7.4(6H, m), 7.72(2H, m), 608.00
7.81~7.85(4H, m), 8.06(2H, m), 8.19(2H, m), 8.59(2H,
m), 8.91(2H, m)

102 |8 = 6.65(2H, m), 7.4(2H, m), 7.72(2H, m), 8.1(2H. m), 589.82
8.26(2H, m), 8.58(2H, m), 8.97(2H, m)

109 |6 = 6.65(2H, m), 7.37~7.46(26H, m), 7.55(6H, m), 970.61
7.72~7.74(4H, m), 7.81(2H, m), 8.06(2H, m), 8.92(2H,
m)

117 |8 = 2.34(12H, s), 6.65(2H, m), 7.29~7.33(12H, m), 814.32
7.4(2H, m), 7.72(2H, m), 7.81(2H, m), 7.84(2H, s),
8.06(2H, m), 8.18(4H, m)

128 |6 = 6.65(2H, m), 7.23(4H, m), 7.24(2H, s), 7.29(8H, m), 886.47
7.39~7.4(10H, m), 7.72(2H, m), 7.81(2H, m), 8.06(2H, m)

186 |6 = 6.74(2H, m), 7(2H, m), 7.26(2H, m), 7.32~7.36(4H, 762.16
m), 7.51(2H, m), 7.81~7.85(4H, m), 8.06(2H, m),
8.19(2H, m), 8.31(2H, m), 8.5(2H, m), 8.59(2H, m),
8.91(2H, m)

149 |6 = 5.35(4H, s), 6.5(4H, m), 7.52(2H, m), 7.87(2H, m), 517.83
8.47(2H, m), 8.67(2H, m)

158 |8 = 7.55(8H, m), 7.61(4H, m), 7.68(2H, m), 958.45
7.78~7.81(6H, m), 8.04~8.08(10H, m), 8.42(4H, m),
8.55(4H, m), 8.88(2H, m)

166 |86 = 2.5(12H, s), 7.42(2H, m), 7.52(2H, m), 7.94(2H, m), 621.97
8.19(2H, m), 8.75(2H, m), 9.14(2H, m)

178 |6 = 1.35(18H, s), 1.48(18H, s), 6.52(2H, m), 6.85(2H, m), 742.55
7.37(2H, m), 7.8(2H, m), 8.16(2H, m), 8.69(2H, m)

186 |6 = 6.94(2H, m), 7.81~7.84(4H, m), 8.01~8.06(4H, m), 569.82
9.11(2H, m)

196 |8 = 6.77(2H, m), 7.58(2H, m), 7.65(2H, m), 7.81(2H, m), 447.45

8.06(2H, m), 8.38(2H, m), 8.82(2H, m)
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<181>

<182>

<183>

<184>

<185>

SE546] 10-0901888

203 |8 = 1.72(12H, s), 6.71(2H, m), 7.28(2H, m), 7.38(2H, m), 781.94
7.58~7.63(7H, m), 7.77~7.81(5H, m), 7.87~7.93(3H, m),
8.06(3H, m), 8.38(2H, m), 8.82(2H, m)

217 |86 = 6.44(2H, m), 6.63~6.65(10H, m), 6.81(4H, m), 731.84
7.2(8H, m), 7.4(2H, m), 7.72(2H, m), 7.8(2H, m),
8.05(2H, m), 8.65(2H, m)

222 |86 = 6.35(2H, m), 7.02(2H, m), 7.58(2H, m), 7.81(2H, m), 489.81
8.06(2H, m), 8.38(2H, m), 8.82(2H, m)

234 |6 = 6.89(2H, m), 7.56~7.58(4H, m), 7.81(2H, m), 503.85
8.06(2H, m), 8.38(2H, m), 8.82(2H, m)

242 |8 = 2.34(36H, s), 6.91~6.92(10H, m), 7.58~7.59(4H, m), 950.17
7.81(2H, m), 8.06(2H, m), 8.38(2H, m), 8.82(2H, m)

255 |86 = 5.18(2H, m), 5.61(2H, m), 6.63~6.65(4H, m), 7.4(2H, 505.90

m), 7.72(2H, m), 7.81(2H, m), 8.06(2H, m), 8.38(2H,
m), 8.86(2H, m)

261 |8 = 6.65(2H, m), 7.23~7.29(6H, m), 7.39~7.4(6H, m), 670.15
7.72(2H, m), 7.81(2H, m), 8.06(2H, m), 8.14(2H, m),
8.76(2H, m)

271 |6 = 7.55~7.61(4H, m), 7.78~7.81(3H, m), 8.04~8.08(3H, 347.34
m), 8.38~8.42(2H, m), 8.55(1H, m), 8.82(1H, m)

284 |8 = 6.89(1H, m), 7.56~7.58(2H, m), 7.81(1H, m), 246.20
8.06(1H, m), 8.38(1H, m), 8.82(1H, m)

292 |8 = 7.58(1H, m), 7.81~7.84(2H, m), 8.01~8.06(2H, m), 250.19
8.38(1H, m), 8.82(1H, m)

305 |8 = 1.72(6H, s), 7.28(1H, m), 7.38(1H, m), 7.55~7.63(3H, 413.45
m), 7.77~7.81(4H, m), 7.87~7.93(2H, m), 8.06(1H, m),
8.38(1H, m), 8.82(1H, m)

314 |8 = 6.65(1H, m), 7.4(1H, m), 7.72(1H, m), 7.81(1H, m), 239.18
7.91(1H, m), 8.06(1H, m), 8.53(1H, m)

326 |6 = 1.35(9H, s), 6.65(1H, m), 7.4(1H, m), 7.72(1H, m), 277.30
7.8(1H, m), 7.98~8.03(2H, m), 8.68(1H, m)

332 |8 = 6.65(1H, m), 7.4(1H, m), 7.72(1H, m), 7.81(1H, m), 246.20
8.06(1H, m), 9.11(1H, m), 9.45(1H, m)

346 |86 = 6.65(1H, m), 7.37~7.46(13H, m), 7.55(3H, m), 479.58
7.72(1H, m), 7.81(1H, m), 8.06(1H, m), 8.48(1H, m),
9.1(1H, m)

354 |86 = 6.65(1H, m), 7.11(1H, m), 7.4(1H, m), 7.7~7.72(2H, 237.19

m), 8.02(1H, m), 8.33(1H, m), 11.53(1H. s)

[HA]el] 1-9] & el m& 7] 2F 349E3 o] &3 OLED &AFe] A=

o] A7EFsdES S2E Agw AREste] OLED &As Al%Fshqith. OLED 4Abe] diwes =1 3 3

o

A, OLEDE  FAADRREE  folx  FWAF 110 w15 /0, AHd-
fzezddd, oE, AU, FREE =FHoR ALEEe 227 AHS AN
of wad F A}eaY.

ggow, AF F% Aule s Erje] 110 7% AxshaL

BAF Az, 2)E,
T o) amEPEo

R

, g T2 Aul o] Al 4,4 4"-tris(N,N-
(2-naphthyl)-phenylamino)triphenylamine (2-TNATA)S Y1, v W9 ¥ %7} 10° torroll =3k wj7}x]
HjZ|AIZL &, Ao AJFE Q7tsle] 2-INATAS A1 1T0 7] Aol 60 nm T2 A3FUS(3)S S2318

=

e
0O
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<188>

<189>

<190>

<191>

<192>

<193>

<194>

<195>
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is( a-naphthyl)-N,N'-diphenyl-4,4'-diamine (NPB)< LA
= el 20 nm FAQ AI3HAEFT4)ES F&3SH.

U‘
—
2]

m
3
l‘l
m{

o
é
:
=
o

o

&
i
G

lo 5 FFI

ol
rlo
o
_l

il
Y,
tlo
v
il
4>

ZH A7 AE ALS el 30 nm FAL

(pig)2lr(acac)

o]oj A HAALEE(6) . EH tris(8-hydroxyquinoline)-aluminum(III) (Alq)<S 20 nm FA=E FZ3Ac}. the

o7 AAFPEH(7)CE lithium quinolate (LiQ)E 1 WA 2 nm FAZ F&3 &
f3le] Al S(8)2 150 nme FAR ZFZ3Fe] OLEDZE A ZFslsict.

| X
O,N O/LI
,,:AE:O N
‘N\ P
e
Alq Liq
AR M 7 HFEE 100 torr olA 0F 3 Aol OLED WHAwZ AHEesr).

[(H]aLe] 1] S SFAZE |83 OLED Axbe] Az

T 2 AH e gE Ao W 3 AE AaEA E ool wE A7 s3tE tiglel
Bis(2-methyl-8-quinolinato)(p-phenylphenolato)aluminum(III) (BAlq)S ¥ A olelo= AAld 13 L3}
Al OLED A5 A =F3}5iTh.

)

1
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