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Foa%, SRR 2% 9L olEd ERES B & Atk £¥ $94 EREFS AYFOR At F )
ol gel WHEE AR WA f7) WA WF £4F AR F Uk

wgo] a7
gl mE 7] AAARE e AAAdY ZEo] wob AAALES xdH| 2A AHA AAstE
WA B ol & FAo] FEste] axte] AFSAds MANHoREM axfe] et AsA7]al 4|
AES dA8 A et olyet §5 oo F §8& yrhlls OLED 248 A & s FHel 9
o
P YA fe FAF HE
ojstol M, & wHe] FAIE olslE flste] & wHe] i =S 5o F Wl wE 77 FAAANESE 3}
e, ol Az Y axpe] WFEAS AWsty, o= 9 1 A FHE ] A% Ad ¥, 2o
gol Mels sk AL oy
[Alzel 13t 29 A=
Br —- — OZNNOZ —>AcHNNHAc
A B [
Br
_.AcHNNHAC_. e Sgeh e OHCHL-=O)
O,N D NO, O,N E NO, O;N E NO,
0
> oo >
*@ O O @ O O
SI3HE A9 Az
A 97] gl 2,7-trERZFed (10 g, 0.037 mol)< THF 200mLol 7babil, -78C& Wzteh ¥ n-
BuLi (2.5M in Hexane) (1.2 B%)& X3 H7bebqlvh. 241z £ IM HCL& 7hahaL 303 &<t nWkAIZ] vh

EAS} SHT2 3 Ao, Ao f715S A7 FHE AqdFGAA dojF oJAS 3Jd FUV|E &
2 AAZ F dM uAz 3= A (7 g, 97 DS AU},

318 E BY A=x

&3E A (10 g, 0.05 mol)E oFAMEAF 100mLoll &aiAl7]aL, 0CA WA ZA(funing nitric acid) (50 &
)3 Fak (30 mL)S HIMEE 3 AAE] oo £xE LY § 308 B wvkA it A" nAE 7y
oAFgl & ol EALe R 21 HoFdrt. 4ozl fU15S ALFTFSI SulE AAAZ F AHIAReEY
Aste] =43 w@3A AR 3EE B 4.2 g, 30 S IS

o
fru
o2l

St CY A=

o2
N
>,
~~
w
(e
=
-
)

o o €h-& (12 mL), SnCl, (4 g)¢F 33E B (4.2 g, 0.014 mol) S A EH7] dtollA 447 ¢

W T AAE I aAE At Ao R HolFATt. ofAIEAE (20 nl)9 Tl EAR (20

mL) o] EFAIZ T Ar] dojzl A 1A (3 g)E 0CAA AH3] " ettt 208F AHs) Heow LLE

5 S TA T THTE AHI] steta A SUvE ol &ete] &ulE AAS

3 Aok, Ao F715S AAEHE &uE AAANN & A
| A E FE C (3.5g, 75 ) AU,

-10Coll A oFAEAF (10 mL)¢F EAAA(fuming nitric acid) (10 mL)E &A1 F
(3.5 g, 0.0145 moD)E M3 H7FsIGlTE. 108 ¥ WEES A7k S/ &1 7%
ES d¥a2vtEag a2 At &5 A uAR 33E D (3.4 g, 59 ©)E AT},
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2 pol Az
S D (3.4 g, 0.009 mol)ell Bk (24 ml) 2 FFSF (20 ) E 22 HHs Hrrergith. 29 o ]
GBS 202 Tk 0TAN BRIV, B FA F WSES e TRl n el
Aol7 H71%S AYARrtEIYNZ FAlste] med DA AFRE (2 g, 70 DF AU
542 Fo| A%

3I3E E (2 g, 0.006 mol)el B2ZxwlAl (1.1 g), Pd(0Ac), (0.04 g) B Csi(0; (4.1 @& H7FS £

7] sell Al B4l (25 mL) 3 P(t-Bw); (0.4 mL)& H7Fek 3 80TColA 12417F F¢F &5 wHHAIAT. ¥ %

T BASH SRS o8ty FET § A SR SWE AAR ¥ Aol frles dHARvEIY

2 AgAete] = uAR etE F (2 g, 71 D& AU

SEE 6o A=z

3E F (2 g, 0.0043 mol)ell ol&k2 (20 mL)E H7}sta 108 E<t

DEY7) 3F, 90CoNA 4A SO 3FF wHkA AL, 9S4 T asE
[e3]

o
ARAZvETRIE AA st =@ aARE S3E 6 (1.8 g, 74 DE

b

= 29 A=

385 G (1.3 g, 0.003 mol)oll 2-UX EAH(2-naphthoic acid) (1.4 g)3} oFAIEAF (50 mL)E 713k & 124
b Eot I WAL, WhE FE §F EAY} SRTE o] &5t FEI & A =3 S

oA F7ES AYaRnEaYgy 2 AA|se] ololB M AR FFE 2 (1.2 g, 55 $)E LA}

(A= 2] 3}3HE 499 A=

—> —_— ozNNoz_> HZNN,_|2

g s s
—_— BrBr - BrBr —_ AcHNNHAc
K L G-

— AcHNNHAc - HZNNHZ XY o HN NH
oN” T D1 No, oN"  E1  NO, o,N"  F4 NO,

w0

Lok e

o3 (9.2g, 0.05 mol)¥} FAFa44 (21.6 mL)$F WS (300 mL)S ¥ar 55 FoF A4
1;@.111}%&04ma59%xaﬂé%ﬂﬂ3%%ﬁ}ﬂ%&ﬂ.Zﬁﬂ%cmuQ}% TE o] &3}

& F AdyEeste] 39E HE 97 0 e A

2 K

sh3tE H (8.5g, 0.042 mol) <F H.SOs (36.7 mL), AcOH (36.7 mL) % HNO; (40 mL)E& REF il A-Zo)A 2A1E

wwkgtt, vk $2 ¥ SRS Arkekd A7 Addv. aAE FEske] 9E 18 89 b TEE
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S 1 (9.2 g, 0.03 mol) & HC1 (60 mL), SnCl, (47 mL) 2 AcOH (100 mL)E =F Y1l 1247 &
ok, we =24 3 HCl & o] 83le] ZE & MeOH & Ho] Fo] 3E J= 74 ¢ 582 A

2

agk

riet

3h3tE T (11g, 0.05 mol) ¥ CuBr, (22.8 g), t-BuNO, (9.2 mL) % ACN (255 mL)& EF Yl 1243k 5<t
1

wwkgtt, vkeFA § FASH S E olEdte] 5 F AHAREINYE o835t dE K S 70 %
=

b

9 0.03 mol), LiAlH, (1.3 @)@ THF (174 mL)S 21 3A)7F =<k 3tFuwtsict, kg
EA ¢} S/T8 ol&3le] & & AHAZMEIYIE o] &t FF=E LS 47 ¢ &2 AT

ol
iin)
a

LS SEAR diM AAd 13 #4943 WRoz -1 WA 619 SAE AA 8ehe 495 42 ¢ T&=

[Azd 3] 35+ 8¢9 A=

Ty T N O
- ““”:Z”‘“ RO
4 do — g? — O
: e

33E A-19] Ax

A 7] oA 2,7-t B2 R EF2d (30g 0.109mo0l) & THF 500 mLel|l 7}slar, -78C=E W¥Z+3F & n-Buli
(2.5M in Hexane) (52.7 mL , 0.131mol) & 3] #H7FeTh. 1At & && €3 WHeS T53 &, AR
-1

= 5, A2 FdEE oA doldl oSS 3 SR AR ¥ A4 Az 3eE A-1 (16g,
6

SItE B-19 AZ

S3HE A-1 (16g, 0.082mol)S oFAEZE 400mLell &3)A|7]3L, 0CelA dropping funnelS AR&she] HAH4L

_14_



[0107]

[0108]

[0109]

[0110]

[0111]

[0112]

[0113]

[0114]

[0115]

[0116]

[0117]

[0118]

[0119]

[0120]

[0121]

[0122]

[0123]

SIHSd 10-2011-0113297

(fuming nitric acid) (172mL, 4.1mol)3} ZAF (43mL)S H7lslar 24A1ZF A AT, AAE 1AE 73 o
It & ofMEAT FRFE HoFATE. Dol f715S AAsHe uE AAANZ & HHA=vE LY
92 AAsle] 33E B-1 (16g, 81.5%)S AATt.

e C-19] Az

3}3HE B-1 (19g , 0.067mol)¥} SnCl, (120g, 0.536mol), HCI 152mL, ol&he S0mLE A E7] dtollA 427t
5 WA & AAE aAE oSG, olAEAR (250 mL)eF FobAEAE (100 mL) S £

7] doixl BAE AAE] 7heta Ad2olA 2443 < R wWhAIZTY. 9k T4 F o F3ste] Al 1)
C-1 (10g, 48.4%)% AAct.

33 D-19] Az

-10ColA 33E C-1 (10g, 0.0324mol)& oM EAle] ¢l & & 2Xoa 2ol
(75 mL)E JAH3) H7lech. 1083% v ES A7te SFH5d ¢
2
A

=
ST Aoz AF § Azxste] kA 313 D-1 (5g, 38.70)E

o

Rl

o2 ol

/-\

fuming nitric acid)

ATk, dold nAE

e 2
I3
_°|l’,
)
k1
a0
i m
n&

33 E-19] A=z

3Hg5 D-1 (5g, 0.0126mol)ell 2+ (30 nL) B T/ (8 nl)E A2 HH3] A

oF 150C oA BFmukA AT, ke 24 < A7k FFRT Za el g D}%,
S AdazvEav R GAste] We FH2A uA = 33HE E-1 (3.5g, 88.4%) 2 AUt
33 HY A=

3}3E E-1 (0.4 g, 0.078 mol)S o&h& (10 mL)o] =<l & Pd/C (70mg)S 2L 90ColA 4A17F FoF sFu
WA AT, BES 24 F 9SES o3 Uy, S ¥e & &uls AASt AZA (Ethanol: THF = 1
sl 3}eHE H (0.43g, 91%) S AUtt.

OO

S

& I-1 (13g), 3= I-2 (49)7} K,.CO4 (4g), Cu powder (0.15g)S EF P 220ColA 6A1%F F<F mwt
AR Y g B AMES 1-18 FREM AlA 3, dgsE AEA st M aAR2 S3HE -3 (6g,

B35 [-3 (1g)S dergol o & ko] KOH solution (10M in H0)S 23 muHAIZTH, ¥ks =4 3 oAl
S o]&ste] FE3 & At I AR SFE 14 (0.5g, 70%)S DAL}

SI3TE Jo| Ax

335 H (0.5 mmol) 9} 33E I-4 (1 mmol)S glacial acetic acid o] Wil 2A17F H¢t wwkek ths AAH
AAE o3 & AdgntE gy 2 AAse] §3E T (1g, 33.5%)2 AU},

3eE T (1g, 1.32 mmol)¥} ofe]o=wlAl (5.3 mmol), Cul (0.07 mmol), 18-=&-6 (0.1 mmol) % 1,2-t}o]
22w (50 mb)E 27 Wi 180CeA &7 wrkA Izt vk £2 5, FAR FE30 A= E 1y
2 AAste] 4 nAZ 39E 8 (1g, 83%)S AUt

71 Azl 1 WA 39] WS o] g3te] f7] #F IFE 1 U S3E 662 Ao, % 14 AlxH
S7) g SRS HNR 2 MS/FABE eI

J

m‘&
il
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¥ 1]
o MS/FAB
[e] =1 1
sere H NMR(CDCls, 200 MHz) -
§ = 172(6H, s), 741~751(12H, m), 7.56(2H, s), 7.58(4H, m),
1 7840H,s),” 8.28@4H, m) 57870 | 57825
& = 172(6H, s), 745~75(6H, m), 7.56(2H, ), 7.58~7.598H, m),
2 784(2H.s), 7.92(2H, m), 8(4H, m), 849(2H, m), 9.09(2H, m) 678.82 | 67828
3 |5 = 172(6H, s), 7.56(2H, s), 7.84(2H, s) 598.83 | 598.37
§ = 1726H, ), 7.25@H, m), 7.41~7.52(16H, m), 7.56(2H, s),
4 |758(4H, m), 7.84(2H, 3), 7.85(4H. m) 73090 | 730.31
§ = L726H, ), 745-75(6H, m), TSGOH, 5) 758k, m) 7824
> m), 7 4( s), 7.88~7.93(6H, m), 8.12(4H, m), 8.93(4H, m) 778.94 | 77831
& = 172(6H, s), 253(L2H, s), 7.12(2H, m), 7.34Q2H, ), 7.45~7.5(6H,
6 |m), 7.56(2H, s), 7.58(4H, m), 7.77Q2H, m), 7.84(2H, s), 8.07(2H, m),| 839.00 | 838.35
8.32(2H. m)
8 = LT26H,S) 7257 334K, m), TAL-TSIASH, m), TS60H, 5
7 |758~7.63(7H, m), 7.84(2H, ), 7.94~7.98(4H, m), 8.12(1H, m),| 909.09 | 908.36
8.28(4H, m), 8.55(1H, m)
& = 1.72(6H, s), 7.25~7.33(6H, m), 7.45~7.5(8H, m), 7.56(H, s),
8 |7.58~7.68(10H, m), 7.79(4H, m), 7.84(2H, s) 7.942H, m), 8.12(2H, 909.09 | 908.36
m), 8.55(2H, m)
§ = 135(18H, s), L72(6H, ), 7.38(4H, m), 7.45~7.5(6H, m), 7.56(2H,
9 |5, 7.58@@H, m), 7.84(2H, 3), 8.56(4H, m) 690.92 | 690.37
§ = 172(6H, s), 3.83(6H, 5), 7.05(4H, m), 7.45~7.5(6H, m), 7.56(2H,
10 |5) 7.58(4H, m), 7.84(2H, 5), 7.97(4H, m) 638.76 | 638.27
§ = 17206H, s), 745~75(6H, m), 7.56(2H, s), 7.58(4H, m),
11 1769~7.73(4H, m), 7.84(2H, s), 7.88(2H, m), 8.56(2H, m) 62872 | 628.24
§ = 1726H, s), 7.44~75@H, m), 7.56(2H, s), 7.58(6H, m), 7.84(2H,
12 5) 828(2H, m), 8.64(2H, m) 71470 | 714.22
§ = 172(6H, s), 745~7.5(6H, m), 7.56(2H, s), 7.58@H, m), 7.77(2H,
13 1), 7.840H, 's), 8.22(2H, m), 8.36(2H, m), 8.65(2H, m) 668.70 | 668.22
§ = 025(18H, s), 172(6H, s), 745~7.5(10H, m), 7.56(2H, s),
14 1758(aH, m), 7.77(4H, m), 7.842H, s), (H, ) 723.07 | 72233
& = 172(6H, s), 7.37(12H, m), 745~7.55(28H, m), 7.56(2H, s),
15 1758(4H, m), 7:84(2H, s), 7.89(4H, m) 1095.48| 1094.42
§ = 172(18H, s), 7.282H, m), 7.382H, m), 7.45~7.55@H, m),
16 [756(2H, 5),  7.58~763(6H, m) 7.77@2H, m) 784(H. s)| 81102 | 81037
7.87~7.93(4H, m)
§ = 172(6H, s), 7.25~7.33(3H, m), 7.45~7.5(13H, m), 7.56(2H, s),
17 [7.58~7.63(9H, m), 7.69(1H, m), 7.77(2H, m), 7.84(2H, s), 7.87(1H,| 909.09 | 908.36
m), 7.94~8(2H, m), 8.12(1H. m), 8.18(1H, m), 8.55(1H, m)
§ = 172(6H, s), 7.32~7.38(4H, m), 7.45~7.5(6H, m), 7.56(2H, s),
18 T 5gUH ), 7.66-7926H. m), 781(2H. ). 784(2H, 3, 7.800H, my| 75886 | 758.27
§ = L72(6H, s), 7.45~7.52(10H, m), 7.56(2H, s), 7.58(4H, m), 7.8(2H,
19 ) 7840H, 's) 7.86(2H, m), 7.98~8(4H, m), 845(2H, m) 790.99 | 790.22
§ = 066(12H, s), 172(6H, s), 7.33QH, m), 7.45~752(8H, m),
20 [756(2H, 5), 7.58~7.61(8H, m). 7.8(2H, m), 7.84(2H, s), 7.85~7.89(4H, 84317 | 842.33
m)
§ = 172(6H, s), 745~7.5(6H, m), 7.56(2H, ), 7.584H, m), 7.67(4H,
21 |m) 7.8(4H, m), 7.84QH, s), 87(H, s) 682.77 | 682.26
5 = 170@H, ) 7140H, ), 745-756H, m) 7560, ), 753aH,
22 |m), 77QH, m), 7.84(H, s), 7.97QH, m), 8.12QH. m), 853(2H, m),| 734.85 | 734.29
9.26~9.3(4H, m)
& = 172(6H, s), 741(4H, m), 7.51(8H, m), 7.56(2H, s), 7.68(4H, m),
23 1779(4H, m), 7.84(2H, s), 8.05(4H, m), 8.28(4H, m) 866.96 | 866.31
§ = 172(6H, ), 741~751(18H, m), 7.56(2H, s), 7.58(4H, m),
24 1768(4H, m), 7.79(4H, m), 7.84(2H, s), 8.28(8H, m) 1017.19| 101641
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§ = 17206H, s), 741~751(12H, m), 7.56(2H, s), 7.58(4H, m),

25 1773~779(8H, m), 7.84(2H, 3) 74295 | 742.22
§ = 17206H, s), 7.07(4H, m), 741~751(12H, m), 7.562H, s),

26 17584H, m), 7.84(H, s), 8.1(4H, m) 710.82 | 710.27
& = 1.72(6H, s), 7.33~7.45(12H, m), 7.48(4H, s), 7.5@4H, m), 7.56(2H,

27 |5), 7.58(aH, m) 7.8402H, 3) 83674 | 83811
& = 172(6H, s), 741~751(12H, m), 7.56(2H, s), 7.58(4H, m),

28 17840H, s),” 8.03@4H, m) 746.90 | 746.20
& = 172(6H, s), 7.41~751(12H, m), 7.56(2H, s), 7.58(H, m),

29 |17840H, s),” 8.05@4H, m) 71477 | 71425
§ = 172(6H, s), 745~752(12H, m), 7.56(2H, s), 7.58(4H, m),

30 1783(aH, m), 7.84(2H, s) 840.69 | 842.09
& = 014(12H, s), 172(6H, s), 7.04(4H, s), 7.33~7.5(16H, m),

31 |756(2H, s), 7.58(4H, m), 7.84(2H, s) 79513 | 79433
& =  0I14(12H, s), 172(6H, s) 7.04@2H, s), 7.14~717(4H, m),

32 [743~7.5(8H, m), 7.56(2H, s), 7.584H, m), 7.65QH, s), 7.7(2H, m)|951.27 | 950.37
7.84(2H, s), 8.53(2H, m), 9.19(2H, m), 9.3(2H, m)
& = 172(6H, s), 7.14(4H, m), 741(H, m), 7.51(4H, m), 7.56(2H, s),

33 |77(4H, m), 7.84(2H, s), 815(4H, m), 8.28(4H, m), 853(4H, m)|889.02 | 888.34
9.3(4H, m)
& = 172(6H, s) 74~741(@4H, m), 7.51(H, m), 7.56(2H, s), 7.84(2H,

34 15), 790H, m), 8.01(H, m), 828(4H, m), 841(2H, m) 580.68 | 580.24
& = 172(6H, s), 7.36~74(H, m), 7.56(2H, s), 7.84(2H, s),

35 |785~7.9(H, m), 8.01(2M, m), 8.38~8A1(4H. m), 8.59(2H, m) 582.66 | 582.23
§ = 1726H, s), 745~7.5(6H, m), 7.56(2H, ), 7.57~7.58(6H, m),

36 1767~78(12H, 'm), 7.84(2H, s), 8.24(2H, m), 87CH, 5) 834.97 | 83432
§ = 172(6H, ), 741~75(8H, m), 7.56(2H, s), 7.58~7.6(6H, m),

37 177802H, m), 7.84(2H,'s), 7.98(2H, m), 8.06(2H, m), 8.44(2H, m) 680.80 | 680.27
& = 172(6H, s) 261(6H, s), 7.062H, ), 745~7.5(6H, m), 7.56(2H,

38 |s), 7.58~7.59(6H. m), 7.75Q2H, m), 7.84(2H, s), 7.95(2H, m), 8.16(2H,| 708.85 | 708.30
m)
§ = 1.7206H, ), 742~75(2H, m), 7.56(2H, s), 7.58~7.63(6H, m),

39 17.842H,'s), 7.92(H, m), 8.51(2, m) 680.80 | 680.27
& = 1.72(6M, ), 2.36(6H, s), 6.83(2H, m), 7.31(2H, m), 7.45~7.5(6H,

40 |m), 7.56(2H, 's), 7.58(4H, m), 7.84(2H, s), 7.85@8H, m) 771.00 | 770.25
§ = 172(6M, s), 2.3(6H, s), 6.08(2H, m), 6.95(2H, m), 7.45~7.5(6H,

A |m), 7.56(2H, ), 7.58(4H, m), 7.84(2H, s), 7.85(8H, m) 738.87 | 73830
& = 171(6H, m), 1.72(6H, s), 69(2H, m), 7.44~7.45(6H, m), 743(2H,

42 1), 75(@H, m), 7.56(2H, s). 7.58(4H, m), 7.74(4H, m), 7.842H, 5) 864.79 | 866.14
§ = 172(6H, ), 264(6H, 3), 745~7.5(6H, m), 7.56(2H, ), 7.58(4H,

43 ), 7.84(2H, s), 7.85(8H, m) 77496 | 774.23
§ = 172(6H, 9), 2.62(6H, ), 745~7.5(6H, m), 7.56(2H, ), 7.58(4H,

44 Im), 7.84(2H, s), 7.85(8H, m) 74283 | 74228
§ = 172(6H, s), 2(6H, s), 745~7.5(6H, m), 7.56(2H, ), 7.58(4H, m),

45 17840H, 's), 7.85~7.89(8H. m) 86875 | 870.12
§ = 172(6H, s), 7.22(4H, m), 745~75(12H, m), 7.56(2H, s),

46 17.58~7.59(10H, m),  7.84(2H, <), 7.85(8H. m), 8.56(2H, m) 96314 | 962.38
& = 066(6H,_s), 741~751(12H, m), 7.58(aH, m), 8.02(2H, s),

47 |804(2H, ), 8.28(4H, m) 594.78 | 594.22
& = 13(4H, m), 145@H, m), 745~7.5(6H, m), 7.58~7.50(8H, m),

48 |7.92(2H, m), '8(aH, m), 8.02(2H, s), 8.04(2H, ), 849(2H, m), 9.092H. 72093 | 720.27
m)
§ = 745~75(6H, m), 7.58~7.59(8H, m) 7.78(2H, s), 7.86(2H, s),

49 17,9221, 'm), 8(@AH, m), 849(2H, m), 9.092H, m) 668.81 | 668.20
§ = 741Q2H, m), 742(2H, s), 745Q2H, m), 749(2H, s), 7.5~7.51(8H,

50 |m), 7.584H, m), 8.28(4H, m) 552.62 | 55220
§ = 172(12H, s), 7.28(2H, m), 7.382H, m), 7.42(2H, s), 7.45@2H, m),

3L 17.490H, 5), 7.5~7.63(12H, m), 7.77(2H, m), 7.87~7.93(4H, m) 784.94 | 784.32
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[0127]
[0128]
[0129]

[0130]

[0131]

[0132]
[0133]
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1.72(6H, s), 741(2H, m), 7.51~7.53(8H, m), 7.56(2H, s), 7.68(4H,
), 7.79(4H, m), 7.84(2H, s), 8.01(2H, m), 8.18(2H, m), 8.28(4H, m)

172(18H, s), 7.28(2H, m), 7.38(2H, m), 7.53~7.55(6H, m),
2H, s),  7.63~7.68(6H, m), 7.77~7.79(6H, m), 7.84(2H, s)|1077.36| 1076.37
~7.93(4H, m), 8.01(2H, m), 8.18(2H, m)

172(6H, s), 7.36~741(4H, m), 7.51~7.53(8H, m), 7.56(2H, s),
2H, m), 7.84(2H, s), 7.87~7.92(4H, m), 8~8.01(4H, m), 8.18(2H,| 945.16 | 944.28
28(4H, m), 8.34(2H, m)

172(6H, s), 741(@4H, m), 7.51~7.52(12H, m), 7.56(2H, s),
2H, s), 7.88(2H, m), 7.96(2H, m), 8.28(4H, m), 8.58(2H, m)

148(12H, m), 1.72(6H, s), 1.73(8H, m), 2.72(2H, m), 7.41(2H,

7.51~7.52(8H, m), 7.56(2H, s), 7.68(4H, m), 7.79@H, m),| 742.99 | 742.40
(H, s)

1.72(6H, s), 3.65(8H, m), 3.74(8H, m), 7.45~7.5(6H, m), 7.56(2H,
S3iAH. )7 84020, ) 596.72 | 596.29
1.72(6H, s), 5.6(2H, m), 6.9Q2H, m), 7.33(2H, m), 7.4~7.41(6H,
), 7.51(4H, m), 7.56(2H, s), 7.6(4H, m), 7.84(2H, s), 8.28(4H, m)
172(6H,_s), 741~743(8H, m), 7.51~7.55(8H, m), 7.56(2H, 5) ¢oe 75 | g26.25

52 845.04 | 844.24

53

ocoul
~

Yl \lcﬁ

—~

54

SN NN |3 O

— 00
oo

55

~NO
1] ﬁll

8 732.87 | 732.30

56

o=
N

57

Il

58 630.78 | 630.28

59

3
m
m
8
s)
3
m
6 =
7.84(2H,’s), 8.28(4H, m)
§ = 1.72(6H, s), 695~7.01(6H, m), 7.28(4H, m), 7.45~7.5(6H, m),

60 17562H,’s), 7.58(4H, m), 7.84(2H, s) 610.70 | 610.24
§ = 1.726H, s), 7.23~7.29(6H, m), 7.39(4H, m), 7.45~7.5(6H, m),

61 7560H,’s), 7.58(4H, m), 7.84(2H, s) 642.83 | 642.19
§ = -0.33(18H, s), 1.72(6H, ), 745Q2H, m), 7.5(4H, m), 7.562H, s),

62 |7 58(aH, m), 7.84(2H, 5) 570.87 | 57026
§ = 0.66(12H, s), 1.72(6H, 5), 7.18(4H, m), 7.27(4H, m), 745~7.5(8H,

63 |m), 7.56(2H, 5), 7.58(4H, m), 7.84@2H, s) 695.01 | 694.29
§ = 17206H, s), 7.37(12H, m), 745~7.55Q24H, m), 7.56@2H, s),

64 17584H, m), 784(2H, 5) 94329 | 94236
8 = L726H, 9. 535GH, 9, 691GH, m) 7040H, m), 734CH, m)

65 1745~7.5(6H, 'm), 7.56(2H, s), 7.58(4H, m), 7.84(4H, s) 610.70 | 610.24
& = 14~143(18H, m), 169(4H, m), 172(6H, s) 181(2H, m)

66 [271(2H, m), 745~7.5(6H, m), 7.56(2H, 5), 7.58(4H, m), 7.84(2H, 5) | ©4287 | 64237

(246 1-5] B wgel hE 7] AAAEE FFEE ol & OLED 24 A%
Foict.

$40, OLEDE ZA~ZRE P FHAZ 10 veh(15 @/()E, EdFwadEal, o, due, 7
B Ao AHgate]l 283 AN A F, olaTRBSe] Yol nud F AHEIA

oo #§7] AAARE StEs ol&g X9 OLED &atE A%

¢
ol

abd

gge, AF T Aue sj¢ Ede 110 71#e AXstz, ¥ FF gul o] Al %}71 TR
44" 4"-ER (N N-(2-3Z8)-s dobu] ) E ] dobul (2-TNATA) S War, #8] vle] FF%7k 10 torre] =
&l F& A7ketel 2-INATAS SEAIA 110 713 el 60 nm 7719 AEFUSS
SHBAT. o]0 A, XJ% 2 4 o] o Al sh7]gE NN'-Hl2(a-UZE)-N N -t #d-4,4'-t]e}]
(NPB)& ¥z, Aol AFE A7Iste] NPBE FEAIA AE3FUT 9ol 20 nn 7719 LTS Saalct.

D,
TIPS
0000 99
S -

2-TNATA
ABFNE, AFALES FAN F, 2 9 BFFL et 2ol FANAG. AT % g e @
Ao WY ARE BPEAES EAE-SlSRAAFDLTUFAID A1ed)S ¥, E e Aot w3
7 e e OE SR 3 % Ag3 919l 30
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[0134]

[0135]

[0136]

[0137]

[0138]

[0139]

[0140]

[0141]

[0142]

[0143]

[0144]

[0145]

&7 A 1-5 9

§-8}= OLED 2#be] #
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7] AAA S seta(d @ sehE 2)& 20 i 7

| o
o sgE #HF AsdolE LipE 1 WA 2 m FAZ F2F
oj-gste] Al &5 150 ] F/A= Fato] OLEDE Al =Hahitt.

24 10" torr kel A A %3 GAske] OLED W32 ARSI},

183k OLED 2x}l9] w3 EN

A, Addes: 4 435S A0 T, @z}ﬁg%giw 6}71 T3
11D (Algd)E 20 nm AR A vy, AAFYSOR Ligs 1 WA 2
=2 g olgste Al S 150 mme] FARZ %;3}&1 OLEDE

2 7] AAARS AFEH Sdo AAALARE o

FEE R AY B8 22 1,000 cd/m oA A3l 8171 & 20 YEni e,

[£ 2]
TSHELV) HEH=zE(m/W)
PSBN DS I
No AXEES M= @1,000 cd/m? @1,000 cd/m?
A0 1 IetE 2 5.0 12.2
AlA|O] 2 sietE 19 49 12.5
AlAlO] 3 SletE 26 46 13.1
HAI0] 4 stetE 52 45 133
A9 5 sletE 54 5.1 11.8
Hlmoj 1 Alg3 6 11.6

e A

271 F 204 & 3l wkek #ol, shehE 528 AAHGAERR ARESE A(AAld 4), P w2 A9
&S Bt 53], ¥E 52(4Ad HE T Alg3E AAAEToR AMSES w(Hlad 1) dib] A
F&ol 16 % 4= FFHEAeH, sg= 16(AA e 3)2 T #F7] AALF LA ad D}k #ud o, -5
Ak WA 1.4 V AXE P39},
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[0149]

[0150]

[0151]

[0152]

[0153]
[0154]

[0155]

[0156]
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IT0 7S AXAsta, ¥ 2 v ueo Ad 7] Fx9 4,4" 4"-tris(N,N-(2-naphthyl)-

phenylamino)triphenylamine (2-TNATA)S YWz, AW o AFEr} 10" torrol =E& w7kx] wj7IAlzl $,

ol
Aol AFZ Ql7}sle] 2-TNATAS ZA|A 1T0 712 Aol 60 nn FAY ZEFUE=S 239},

ojojA | g =2 #u] Yo t}E Aoj 3}7]4+% N,N'-bis( a-naphthyl)-N,N'-diphenyl-4,4'-diamine (NPB)=-

g3, 4 ARE o] WBE FLAA AFFAF A9 20 m FAS FEAGFE A,
A,
Q &
00000 &
@ @ NPB

2-TNATA

A% 22 gy Qo] §% Ao E2E ARE 10 torrdtld WE S8 GAW 2 ubye] pE sheE (o] 13}
SHE 7)S Wi, gEZE Ao W ERE(Y 3EE (pig)dr(acac))E 44 €& 3, F EES UE 5%
2 TUAA 4 YA 10 FZ= 23 FoZ2N 7] AF AES ol 30 nm FAY $FTS FFSAT

(pig)zlr(acac)

oloj A 7] HFF ol AITAEFTORE 37| Fxo v~ (2-HWHEH-8-FAx ol E) (p-AldHEdo] ) 4T H
(IT1) (Balg)= 5 mme F7 ZZAAN713L, AAAGZFoZN FF7] 29 tris(8-hydroxyquinoline)-
aluminum(III) (Alg3)E 20 nm FHA= AFdEo g 7] +%F9 3= lithium quinolate
(Lig)e 1 WA 2 mm FAZ &g 5, & 13 T2 FuE o] §3te] Al 55 150 Y FAZ F23}]
OLEDE Al =33t

BAlq

(A1 9-10] & el we A
AEADES A Qe UnAE= Ao 87 FAg W o OLED 245 A&kt

[Mael] 2] Fejo] @Y ARF o] §F OLED 24e] g 54
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