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AR LN ESYRERZ SR AIE AL
W&

[0001] A< B 4 R H 5 A& H1 i 5 9201310560948. 8, Hi iR H J920104E3 H17H &k BH 445K
N HRIA AL SO S A E AL S A HUHE BUROE BT BRI & R AR 1 7
SRR, 17 3R] AR A O E B R 5 NPCT/KR2010/001647 , B B H% H 2420104F3
HITH BB E S B 5 5 08201080022499 .6, S F8 8 il AL SO 51
AN FZA SR A LR Bt ™ 1A I L AR IR I 70 S

BR G

[0002] A KA A WL BUR G S A R 5 iz S A L B e
SEE AU, A I S AR LSO e R R R B A AL SOOI S, AR AT EAT
YR (host) AT HLHLBUAOL I % o

BREAR

[0003] 5 OLED (A HILHE BUA Ot AR ) [ A 6 88 26 1) e B 22 PR A2 WL UM R R 2
M RE B H ATV IE SO R B a2 ER SO L AR Z N BUROEHLEE R E , A
BEEM BRI B RO AR i s BUART I s 5Tk —

[0004] B HHIOVLL, & (TTT) 455 H0 8 AP AR — BB e A BL, 45 (acac) Tr (btp) 2+
Ir (ppy) sMIFirpic, 7 AAE L0 o ORI LR h ) BAR R UL, R 2 UM BB BT E
Z7E H AR YN AN SE [ BEAT A

[0005]
¢ o
e @
- w2 .
{acaclirtbipl; ir{ppyls Firpic

[0006] {1 i e R Sed k(9 38 AT kL, B B R ks A R 24,47 -N N - ek~
7K (biphenyD) (CBP) , H.EWAIEL R %S JCFE $4 )2 (BIANBCPRIBATg) ) HL A /i B I OLED
e A w (HAR) Caia M H = (- 3 -8-MEmk M AR (quinolinato)) (f 2K 3 2K i
(phenolato)) #5 (IT11) (BALq) FTAEMNAE Ju L ot (1) &1 PEBE [FJOLED
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[0007]

BAlg BAlg {74

[0008]  RAETLAE AP HME WK FRE LA IS AL AR B e A
T8 DA AR ZE A B T, T AR S RHE A S E S YU T B s A E S
KA AEOLEDH , 5E LR = (/W JK) X R I, ThER AR S5 Rl b ,
H Dy RN %5 DA A5 B BAR I OLED T 2 W o 75 SEBm vp , 3 P 6 e BUR 6 M B
OLED 2 7~ FLHL VR AR (cd/A) BeAS B 9¢ SYEELA R FIOLED B 2 5 /&7 oAHE: , 7E43 FH &5 A4 491
WIBAT g FNCBPAE AT E AL LI 3 SR B 15 00 N, 7E D2 AR (Im/w) 75 T A I B AL 5
1% A2 RUA AR EE A FH % Yepr B OLED L A5 58 @1 i) L AEHL s o 10 H. , 12 OLEDAS B8 45 213 = 1 1%
I o

[0009] [N, 75 B R Fa 8 PE AT VERE i — 0 Biek ) 32 b R
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[0010] R WHEA ] ALK ik

(0011 AR A BN S s Wi 1 AR 3 1) R, AT 5 B 9 s v SO A 54
KSEILEAT PO 5 RO C R A (11 26 73 i I AT AL BUR DG B % o

[0012] PRIt , A WY 14 B D A B e 3k e O B (A 5 R AT LR BURO AL 54, BA
A ELH I SR A 20 S v R R O R SBR[ 0 6 A7 i R 3 ) £ A8

[0013] AR 73— B B2 R At B AT R AR ARG dr A HLR BURO L e, BT
AR BSOSV B R

[0014]  figd e il FBIY) U5 ¥

[0015]  H Akt , Ak B) K L2230 (1) - 6) 2 — RN A AL 8OO & A ke
FZA AT IR B B o BT AR W BT L SUR AL A M AH B L J5Th ) 4
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[0026]  Hrh,
[0027]  XAOYHhSZHBIE N (Ary) ,OF0S, HdhAr Al AL A, H 244 AN Z D Ar 7
Ari A IR NAT1BATe 5

[0028] 713 Ze Ml 37 3% 1 C (Ars) FIN, Horh Ars ] AHELAS[E , HLAHAR I Ars 8 B ] 48— 2
TERCR 5

[0029]  AriFHAro R ST HIE [ (CI-C60) ki, (C3-C60) Fhkedt , & — B2 ik EN.0. S,
Si PR JEFM5-B6—Tu R H f Ak, (CT-C60) 3Rt , Wbt , (C2-C60) ik, (C2-
C60) Bk, (C6-C60) 75 AN (C3-C60) 7= 75 % 5

[0030]  Arsfliszthid F &, (CI-C60) fidk, i 2, 52k, (C3-C60) Frpbedt , B &F— a2
1% FANL 0. S\ SiMIPH % IR [ 5-Bl6- o A Fhke &, (C7T-C60) — 3kt , Wil bk, (C2-C60)
1AL, (C2-C60) Fedk, (C6-C60) 752, (CI-C60) Krsd L, (C6-C60) J5 %8, (C3-C60) 75 2,
(C6-C60) FHmt, (CI-C60) Fehmls, -B — (C1-C30) frzd it , - — (C6-C30) H &, =
(CI-C30) Bt B Rk b dk , — (CI-C30) kil (C6-C30) 75 iE ket , = (C6-C30) 75 3 A e
B, BB (06-C30) 4 AL e, Bi-B - (CT-C60) S bplloe i, i e gt s DA K%

[0031]  AriBIAraffGedi, BRGe e, R IR BE 3L, IR e, NI be 3k, s 2 | e dt | 55 3, It 4
N B e B I R e S St T G 7 (B i N S Y £y e Y G Y E
B, = R R  JF LN b R B B e A T — P ik B R A — D E A IR
HUAR: (CI-C60) feddk, pi 2, JUAL , (C3-C60) FRbedt , A5 — B ML AN 0. S, Si PR 44
JRF 586 -Tn R P bk, (CT-C60) —3RgEddt , & NIEdt, (C2-C60) #2k, (C2-C60) Feik,
(C6-C60) 754, (CI-C60) kesd ik, (C6-C60) 75 %Ik, P (=0) RaRn [RaFIR, I 1K 7R (C1-C60)
FEFEBE (C6-C60) 75 3 ] BN (C6-C60) 75 4L, (C3-C60) 2475 %L, (C6-C60) 75 FEEUALI (C3-
C60) Ze 75 3L, (C1-C60) e EUARI (C3-C60) & 75 4L, (C6-C60) 743 (CI-C60) Fikk, (C6-C60)
FHimAE, (CI1-C60) Kefid: , H-5k — (C1-C30) Frad i , -1 (C6-C30) 75 &, = (CI-C30)
Pt RS L , - (CT-C30) Fr ik (C6-C30) 75 H: A ke Jik , = (C6-C30) 75 Jk R e Bk , Bk
- (C6-C30) F5 HEB T , BB — (CT-060) bl fllbe 2L , iR AFe B AR (45 0 : X
FIYHSEN (Ar1) HZ1i 3 Ze#HB A& C (Ars) o
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JRFEA-12D R R o AL 4% 7 (C3-C60) B e 2 738 43 (1) HUAR 2 AT A8 25 3-6 01 filk JL £, 3-20 4>
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20 M SR B 2- 101 R SR

[0033]  AREHIIARIE “ekl” B4 HREBOC R AT BN R B A, e TR A ik 1
MIEE ALY AR P s B KR -0-be s, Horpobe ik an g X

[0034] AR ARE"H IR FRH T Bk DA FRRRIN A PR 5 AR5
IR R, AN IRE BB 4T LS 6N R+ . A B FE RN B 2 AN 5 A
A B G R BRI R ORI (5 VOR R (bipheny D) (EURE VEAEE (25 5L
¥ (phenanthryl) <319, 101353 (triphenylenyl) « tE3E JE 5 (peryTenyl) < i 3
(chrysenyl) .Jf: VU K3 (haphthacenyl) iR B AL (fTuoranthenyl) 28, fHAR T itk

[0035]  ARSCPTIRIIARTE " 405 2 05 B B8R P A B -4 ENL OIS 2% i+
HFIR 5 B B R bk 510 75 2 o B 2 05 B ] LA 5-B6 -0 R IR 8 05 AR Bl 5 —
MELZ ARG 2 IR 05 5, HAT L3 0 i el d B — A e 2 ANt Ak
SEEETE R R T R S5 M iR R S FE R AL RE 0 05 A, H R R E AL B AL T N
1) 224 ER 5 o ELAA IR 451 A0 45 SR P 25 7 A9 Gk e s | VR Wy R | L G | IR A R | A |
DRI | T AL | SRIGEIAR L SRR IR | MR O AR | =R PUMRIE | =R Py
H WRAE L (Furazany D) (MEIE B | Abp e 25t | s gt ot | Ik Mg 5 5 22 B 240 55 A0 G0 O IR g L O
FEEE W F | S DR MR 5, 2R S IR A S | DR IR e | R SR A L R S I e ORI
e S | S Mg [P | MW S | Mg e S | O IR AR L AR RL | AR IR L IR EE (cinnoTiny) .
I Pk bk S5 | 1R 3 (quinoTlizinyl) (FEWEMAIE (quinoxaliny ) MM EE | FE g
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ML e N2 A R EEN-SE 0 ) 5 B LR 8 AR FF AR Tkt
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[0045]

TC7 TCS TCS G190 TC11 TC12
[0046]  Hidr . AriFIAr AL 2238 (D) — B) R RTE X
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B (A EATIANR T2t
[0048]

H14 H15 His

Bty *—CQIQ*@@ {0 <3 v@ <0

H22
H21

13



Ny h Y T—E[‘
CN 105176523 B -LH EH :F5 11/35 11

[0049]

‘ @ o
L1 L1 < < 4:@ <1 Q % Ql

Hie - H40
G H32 a3 H34
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[0050]

HY9
[0051] AR BIBERAL T — A AL SO B %, B Ak S AR NER A T iR 5
RN R Z AR A R AR Herh Brid i HL R A 45— AhEc Ak 22 (0 -
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(5) Z —FRHIA N BN ED .

[0052] A% B A AL BUR 6 1R & FAFAE 2 A M2 B BUROLE  iZ B BUR L E A
— R 2 ik 223 (D) - 6) 2 — TR S PVE A BUR G A Je— ek 2 Fiigi b5 2%
o BT 35 26 I AT B AR il

[0053] 7Rk BH KA HILHE BUR Y6 18 & 08 AT AL — Ph a2 Pk B 5 Bk S IR 2K 2 0 2 55
T G R G4, DL R — a2 Rk 223K (1) - (6) 2 — SRR A VLR EUR LAY .
[0054]  7EAK A VLR BUR G &, BT A A2 e v AR —Fhak 2 Fhik B o 2 B
KB F20m VY A IS TR M &8 8 R e B D TR & BB s A
Y, Uh e — a2 Fpib 2z (1) - 6) < — RN AN EBUR AW T A HLZ ] BF5HE
FRCE A AR

[0055] [ 7 B A MR BRI A AL, IR AN ROk &l aFE— B2 2
R OB AN BUR G R , LB UK 6 A AL BUR OB & %

[0056] i BH (¥ 43 FIRL A

[0057] A%k B A5 BLEL UK Stk & 0 FI/EOLEDIK) A AL HL BUR Y6 A B 32 Fid R SR
HAZ AR R R C R AR U (K 75 i ME B8, BT DA H 24k & ] i B =B i T4
Z# 1 [FJOLED

[0058] A BH (1) 5L it 75 20

[0059] i jif ik 2 B il & 191 2 it ) 3k — 2D AR A R I, LA U BH AR 2 BH AR SR ME R B LA
FURCAA YD o & 7515 DL B BUR TG TR A 1 R G T B L A $ A S sl 451X A T 58
U M PR A AR 2 R ) 2 it 7 X, T AS A FH SR AATART 5 3B il AR 2 BH (1) 95

[0060] il & 44

[0061] 451 : 5L &4 (A)
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[0064] yR-2-HHFEIK (30g,148.5mmol)  1-ZEHIEE (1-naphtaleneboronic acid) (30.6g,
178.2mmo1) ,Pd (PPhs) 4 (5.14g,4.45mmo1) ,2M K2COs7KIAVK (297.01mmol) , FF 2K (500mL) All
ZEE (200mL) [ 78 S AE B 4 A R4 /NI B IR S0 0B =5 5 5 1a) b i N 208K
AR &Y B8 < BEAE H, A2 B0V IR BR B8 1058 , sk | 2818 - i i 4l ik 13 2k &40
(A-1) (31g,124.3mmol,84.03%) .

[0065]  Hil#& 54 (A-2)

[0066] fk&4) (A-1) (31g,124.3mmol) AV = 2. Eg (300mL) K]V &4 A EE 10 /)N
I KR A W% AV B =I5 PR 2B B A ALIE Ao m i A Z& 187K, TR A& H <
R TR A B o A5 B P A R B8 T 5%, HL sk 2818 il AR 2l i 15 24k &4 (A-2) (18g,
82.84mmol,66.81%) .

[0067] il 54) (A-3)

[0068] k&4 (A-2) (18g,82.84mmol) ,1,5- 2K FE-3-&NLHE (26.4g,99.41mmol) ,Pd
(0Ac) 2 (1.85g,8.28mmol) ,P (t—bu) 3 (8.17ml, 16.5mmol , £ —F 2 H150%) ,NaOt—bu (23.8¢g,
248.5mmo1) A 2K (500mL) FIIR GV IR FE L2/ R TR VR A% J B =115 , 3 Hd
IMANZETEK, HETIRIR &Y H B L BRZE R ZEEUY) FH AR IR B 1158 , LV 2819 o e A 4k
AR BAY) (A-3) (19g,42.54mmol ,51.36%) .

[0069]  Hil#& 54 (A-4)

[0070]  mIfb &4 (A-3) (19g,42.54mmo1) & T-DMF (200mL) ¥ ¥ - JNANBS (8. 33g,
46.80mmo1) o 7F 2 IR A L0/ I, 9 28 1A HLIE 7o 1a) Fep DN 20K, HFrk iR &
Y B8 < BRZE B 2 BV AR B T8, LR s 28488 Tl AR 2 (A3 20tk 54 (A-4) (20g,
38.06mmo1,89.47%) .

[0071] & A (A-5)

[0072]  T--78°C ¥ T THF (200mL) 4L &40) (A-4) IR H 2212 i An-buLi (15.22mL,
38.06mmol, FECL e 2. 5M) oFiHE LIS 5, 18] Fe R A B ER = R . BT iR VR A Y2 18 iR 2
R IERERE L2/ o ) Horb N Z8 487K, BLTIR TR 50 FH 1R £ BR 2 B o 25 B AR R %
THIgE, HLyak R 28008 o i A 213 2046 54 (A-5) (8g,16.31mmol,42.86%) -

[0073]  Hil#& 54 (A-6)

[0074] L&) (A-5) (8g,16.31mmol) , ¥ -2-fiH3E K (3.95g,19.57mmol) ,Pd (PPhs) 4
(0.56g,0.48mmol) ,2M K2COs7K AV (16mL,32.62mmol) , A 2K (70mL) F1Z, B (20mL) [RIR 54
IR AR S5 & A& (A-1) A FE B RIS 24k 54 (A-6) (7Tg,12.33mmol,
75.62%) .

[0075] il A4 (A7)

[0076]  fLAH (A-6) (Tg,12.33mmol) 5 WHEIR = .5 (100mL) VR & , HIR4E 5 & b5
(A-2) FHIF 20 BRI A Y (A-T) (4g,7.46mmol ,58.33%) .

[0077]  fH&ALAY (D)

[0078] {k& %) (A-7) (4g,7.46mmol) ,MLZK (1.25mL,11.20mmol) ,#1k) (0.71g,
11.20mmo1) ,K2C0s (3.09g) , 18—5—6 (0. 15g,0.59mmo1) FL, 2- — 52K (100mL) [11VE-4 4
PHEL/INN o 4 S RV AR J B = 5, 980 28 TR B A WA 77 o 1l oI\ 280K, B
IR AV 8 B ZE B ARV i AR i A3 2L A4 (A) (3.6g,5.88mmol,78.88%) .

17
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[0079]  fHll#& 412 | &5 B)

N NOy

[0081] il {54 B-1)

[0082]  1,4-—i-2,3- " HS3LTE (20g,61.36mmol) , 1-ZE S (26g,153.42mmol) ,Pd
(PPh3) 4 (3.54g,3.06mmo1) ,2M K2CO37K¥AWR (90mmol) , B 2K (200mL) F1 Z. % (100mL) KR &
WILE R LA BEFELO/INSS o BT IR S B2V A 474 20 B 205 5 5 1Al H A I Z8 187K, BT IR
GV G CBR A B A5 B PO B B 148, HLOs &k 2800 - il A4l b 13 20 54 (B-1)
(22g,52.32mmo1 ,85.28%) .

[0083] il &AM (B-2)

[00841  fL&4 (B-1) (22¢,52.32mmo 1) FIEBERR = 2. FF (200mL) & 5 » IF £E 180 CHLH: o 1
56 AL EY (A-2) MR P EA 2L A B-2) (10g,28.05mmol,53.95%) .

[0085] il & kA (B-3)

[0086]  {k.&4) (B-2) (10g,28.05mmol) ,2-fliZ% (7.1g,28.05mmol) , M (2.67¢,
42.08mmo1) ,K2C03 (11.63g,84.17mmol) , 18-7&~6 (0.59g, 2. 24mmo1) F1,2- 4 (100mL)
IR AT 190 °C [ FF 20 /Ni o ¥4 A1 31 2 38 5 , 98K 28 1 B A HILTA 771 o 1) L N 2819
K, TR IBEYIH 1R S BEAE B 2 B B IR 82 105, HL 9tk 28 o il i 24 15 214k
%) B-3) (4g,8.28mmol,29.60%) .

[0087]  Hil& LA (B)

[0088] [0, 2 ¥4 T-DMF (20mL) f¥NaH (0.49g,12. 43mmo 1, ZEH 4 4 (160 % 4 Bk) 157
(1) 52 B 725 28 vh i N V& T-DMF (20mL) LA (B-3) (4g,8. 28mmol) HIEWR - LN i , K 2-5a -
4,6- " IKFE =z (2.66g,9.94mmol) ¥ -T-DMF (20mL) (KA Herh o BEHE 127N i, N 78
WK, H 45 A 98 15 L € o A 212 20 B ANDMP 45 A3 2L &4 (B) (3.5g,4.90mmol ,
59.21%) .

[00891 il %1513 : il & k.5 (O)

18
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[0090]

(00911 fiill# {54 (C-1)

[0092] i1, 2-3F L% i (42.52g,379. 26mmo1) T 2. (1000mL) AL F 248 N 2-
LB (202,126 42mmol) o 1) et M 22 (0. 28mL,5.05mmo 1) , HURHR &4 n#3140°C . 2
NI 4 DT 98 450, 9 0 B N ZE R T 078 0 40 L 8 B 450 (C-1)
(17g,67.3Tmmol ,53.47%) .

[0093]  fil % 5H) (C-2)

[0094] 54 (C-1) (17g,67.37mmol) ¥& T L& (100mL) VAW A =8/ 4R
(10nL) A2 SEEBERE /NI, b A AR BK B A PN OB 0, OF FIZ R 2
HEHR o AEHUY FIBR IR B 1, ELURE A8 1l AR A (b A3 B A5 (C-2) (11g,46. 75mmol
69.39%) -

(00951 fiill# {54 (C-3)

(00961 {455 15 25 F 1 25 1) (B=3) A1) 19 25 3% , 43 BU4L 44 (C-3) (10g,32. 11mmo]l,
68.69%) -

[0097] il L 54 (C-4)

[0098]  R4E 5 G AL AW (C-1) AHF 20 3%, B Bk 54 (C-4) (12¢,29.88mmol
93.07%) »

(00991 il AL A4 (C-5)

[0100]  HL4E 15 4 Ak £ (C-2) MU B A 3 4950 (2541 (C-5) (6,15 68mmol,
52.50%) o

[0101] %54 (O

[0102] R4 5 A tb 4 B) MR 2B 3%, R 2L 54 (O (5g,8. 14mmol,51.95%)
[0103] il &4 1l % b A9 (D)
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[0105]  fHil& {54 (D-2)

[0106] R4 -5 & pRSEHE S (A-1) HIF A2 88 AHAE AT &4 (0-D 321154 0-2) (g,
38.02mmo1,89.22%) .

[0107] il % L&54) (D-3)

[0108] R¥E 5 &KL EY (A-2) MFEKZEAF R &) (D-3) (8g,31.09mmol,81.78%) o
[0109] il #& L 54 (D)

[0110] RS ARG B) HFE D RS2 S (D) (6g,12.30mmol,38.70%) o
[0111] il 2 15 - il % Ak S B AIE

—"OzN ) — (0 O \"‘KN O
o E~1 .
|
S0 — &0
:NH“ . :Y/.
[0113] & & (E-2)

[0114] R 5 SR &Y (-1 MRF S 5 AEE H &9 E-1D [R5 B-2) (5,
51.85mmo1,86.51%) »

[01158]  Hil#& L&4) (E-3)

[o116] W5 &G (A-2) MR L%, /|2 E5% (B-3) (6g,23.31mmol,
44.97%) o

01171 & La4 B

[0118]  RyE 5 &M & B HIFAM L, F2EY B (5g,10.25mmol,43.99%) .
01191 il L&) F-1)

[0120] R 5 GG (A-2) MFAM LB, B2 E5% (F-1) (3g,11.65mmol,
22.48%) .

[0121] il Law F)

[0122]  R¥EG MG B) MR DR, B2 5 ) (g,6.15mmol,52.81%)

[0123]  ffil&f5il6 - il % L 54 () A (1)

[0112]
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[0124]

H-1
[0125] & A G-1)
[0126] M (20g,119.6mmol) , B2 (20mL,179.41mmol) , % (11.4g,179.41mmol) ,K2CO0s
(49g,358.8mmol) , 18-7&-6 (2.5g,9.56mmol) Fl1,2- =42 (100mL) KIIR &40 T 190 C etk
12/ o A H B IR 5 SN TR A Y00 280 o ) e In N & 080K, BT3RS iR 2.
BEAEHL o REHUY) PR BB T , LR 2870 o i A A Ak 19 201k &5 (G-1) (22g,90.42mmol ,
75.60%) .
[0127]  Hil&E51 G-2)
[0128] W5 G LG (A-4) AHIE W2 5%, B2 & (6-2) (25g,77.59mmol
85.81%) .
[0129] %51 G-3)
[0130] M5 G L&Y (A-5) AHIE W2 5%, 228k & 4 (6-3) (11g,38.31mmol,
49.37%) .
[0131] &AW G-4)
[0132] M5 G HtbE&Y (A-1) AHIE 2 5%, 22 & 4 (6-4) (12g,32.84mmol
85.72%) .
[0133]  fil% AW G-5)
[0134] W5 & A& (A-2) AHIE I8 B8, 34T R BL4/NHF B 54 (G-5) (6g,
17.99mmo1,54.80%) «
[0135]  ffil& &) G)
[0136]  #R¥E S ARAAY B) AR P IR,AZ RS ) (Tg,12.39mmol,68.91%) .
[0137] iAW) H-1)
[0138]  #R4E 5 & LA (A-2) AR B 20 5, AT ) M 4/NRHA3 B0 A4 (H-1) (2g,
5.99mmol,18.26%) .

21



CON 105176523 B w Bg B 19/35 T

[0139] & LEY @)

[0140]  #RIE 5 A RAAEY B HFEK SR R 2EY @) (1.7g,3.01mmol,50.26%) .
[0141]  #RFEH &1 (1) - 6) KPR & AV BUROG A (TA, TBHITC) o XL HlAF K] H
LR e AL A B (AroFIAT:) AR IX e (6 A 000 H NMRAIMS /FABKLIE 71 78 F 3 1
Fi2e,

[0142] 1

[0143]

e Ar; Ary 'H NMR(CDCl3, 200 MHz) S
i s (A

5 = 7.05(2H, m), 7.29(1H, m), 745~7.67(15H, m),
H1 7.94~7.96(4H, m), 812~8.16(2H, m), 8.3(14H, m), |611.73 |611.24
2 54(1H, m)

T

S = 7.29(1H, m), 741~7.5L{10H, m),
H4 7 58~7.67(5H, m), 7.79(@H, m), 7.94~7.96(H, m),|612.72 [612.23
8.12~8.16(ZH, ), 8.54(1H, m), 8.63(1H, s)

5 = 7.29(1H, m), 7.41~7.51L(10H, m),
H12 7.58~7.67(5H, m), 7.94~7.96{4H, m), 613.71 |613.23
8.12~8.16(2H, m), 8.28(4H, m), 8.54(1H, m)

H

5 = 7.29(1H, m), 7.45~7.5(4H, m), 7.58~7.67(5H,
H19 m), 7.8(1H, m), 7.94~7.96(4H, m), $05~8.16(5H, 51059 [510.18
m), 8.54(1H, m), 9.74(1H, m)

P
fi

5 = 7.29(1H, m}, 7.45~7.67(11H, m),

M2 1 0a-8.01(5H, m), 812~818(3H, m), 8.54H, m [ P

i
it

TA-1

5 = 7.25~7.33(4H, m), 7.45~7.5(5H, m),
H42 7.58~7.67(10H, m), 7.94~7.96(5H, m), 623.74 [623.24
8.12~8.16(3H, m), 8,54~8.55(2H, m)

G
ft

& = 7.29~7.322H, m). 7.45+7.5(4H, m),

i 7.58~7.72(7H, m), 7.86(1H, m), 7.84~7.96(4H, m),
piEre H69 £IZLIN, ), 786U, o) AR M 662 153620
3.12~8.16(2H, m), 8.54(1H, m), 8.76(1H, m),
3.93(1H, m), 9.75(1H, m)

S5 = 7.29(1H, m), 7.45~75417H, m), 7.792H. m),
S H78 7.94~796(4H, m), 8.12~8.2(4H, m), 8.3(4H, m), |687.83 |687.27
8.54(1H, m)

& = 1.73(2H, m}, 1.88(2H, m), 2.72(1H, m),
3.64(1H, m), 7.29(1H, m), 741~7.51(10H, m), ,
H82 ! T b , 1695.85 [695.30
7.58~7.71(6H, m), 7.94~7.96(2H, m), 8.05(1H, m),
8.12~8.16(2H, m), 8.28(4H, m), 8.54(1H, m)

=
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H90

5 = 1.36(3H, m), 1.43(4H, m), 1.65(4H, m),
1.8(2H, m), 2.09(1H, s), 7Z.29(1H, m),
2AL~T.51(10H, m), 7.58~7.71(6H, my),
7.94~7.96(2H, m), BOSH, m), 812~8.16(2H, my,
3.28(4H, m), 8.54(1H, m)

74793

74734

H92

5 = 7.29(1H, m), 7.36~741(3H, m), 7.5~7.51(5H,
m), 7.59~7.67(5H, m), 7.83(LH, m), 7.94~8(7H,
m}, 8.12~8.16(2H, m), 8.28(4H, m), 8.54(1H, m)

687.79

687.24

H94

6 = 7.29(1H, m), 7412H, my, 7.45(1H; m),
747~7.55(18H, m), 7.79(2H, m}, 7.94~7.96(4H,
m), 8.08~8.16(5H, m), 8.54(1H, m)

72686

726.28

H99

H98

6 = 7.25~7.29(3H, m), 7.36~7.41(3H, m),
7.5~751(5H, m), 7.59~7.68(7H, m),
7.79~7.85(5H, m), 7.94~8(7H, m), 8.12~8.16(2H,
m), 8.28(4H, m), 8.54(1H, m)

815.96

815.30

H100

H1

& = 1.35(9H, 5}, 7.05(2H, m), 7.28~7.29(3H, m),
746~7.54{9H, m), 7.63~7.67(3H, m),
7.94~796(4H, m), 8.12~8.16(2H, m), 8.3(4H, m),
8.54(1H, m)

667.84

667.30

HL

H1

§ = 7.05(4H, m), 7.29(1H, m), 7.47~7.54(13H,
m), 7.63~7.67(3H, m), 7.94~7.96(4H, m),
812~8.16(2H, m), 8.3(8H, m), 8.54(1H, m)

76491

764.29

H4

H4

& = 7.29(1H, m), 7.414H, m), 7.5~7.51L(@GH, m),
7.63~7.67(3H, m), 7.79(8H, m), 7.94~7.96(4H,
m), 8:12~8.16(2H, m), 8.54(1H, m), 8:63(2H, s)

766.89

766.28

H12

H12

§ = 7.29(1H, m), 741@H, m), 7.5~7.51(H, m),
7.63~7.67(3H, m), 7.94~7,96(4H, m),
8.12~8.16(2H, m), 8.28(8H, m), 8.54(1H, m)

768.86

768.27

TA-7

H1

5 = 7.05(2H, m), 7.29(1H, m), 7.39(3H, m),
745~7.63(13H, m), 7.91~7.96(5H, m), 8 12(1H,
m);. 8.3~8:31{bH, m)

661.79

661.25

H4

S = 7.29(1H, m), 7.39~7.51(13H, m),
7.58~7.63(3H, m), 7.79(4H, m), 7.91~7.96(5H, m),
B.12(1H, m),-8.31(2H, m), 8.63(LH, 5)

662.78

662.25
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Hiz

5 = 7.29(1H, m), 7.39~7.51(13H, m),
7.58~7.63(3H, m), 7.91~7.96(5H, m}, 8.12(1H, m),
8.28~8.31(6H, m)

663.77

663.24

H40

& = 7.29~7.39(5H, m), 74(1H,8), Z41~T.51(7H,
), 7.58~7.63(3H, m), 7.7L{LH, m},
791~7.96(5H, m), 8.12(1H, m), 8.28~8.34(5H,
m), 845(1H, m)

651.76

651.24

H91

& = %6(1H, my, 6.9(1H, m), 7.29(1H, m), Z.39(3H,
), 7.5(1H, m); 7.63{1H, mj, 7.91~7.96(5H, mj},
8.12(1H, m), 8.31(2H, m), 8.76(2H, m), 8.82(3H,

m)

539.59

539.19

TA-13

i

H1

& = 7.05(2H, m), 7.25(1H, m), 7.33(1H, m),
7A5~T54(15H, m), 7.94~7.96(3H, ), 8.16(1H,
m), 8.3(4H, m), 8.54~8.55(2H, m)

611.73

611.24

T
v

H4

& = 7.25(1H, m), 7.33(1H, mj, 741~7.51(9H, m),
7.58~7.67(6H, m), 7.79(4H, m), 7.94~7.96(3H,
m), 8.16(1H, m), 8.54~8.55(2H, m), 8.63(1H, )

612.72

61223

W
Rt

H12

& = 7.25(1H, m), 7.33(1H, m), 741~7.5L(9H, m),
7.58~7.67(6H, m), 7.94~7.96(3H, m), 8.16(1H,
m), 8.28(4H, m), B.54~8.55(2H, m)

613.71

613.23

H87

§ = 7.25~7.34(6H, m), 7.5(1H, m),
7.63~7.71(10H, m), 7.79(4H, m), 7.94~7 96(4H,
m), 8.12~8.16(2H, m), 8:34(1H, m), 845(1H, m),
8.54~8.55(3H, m)

70083

700:26

H93

§ = 5.1L@2H, m), 7.25(1H, m), 7.33(1H, m),
7412H, m), 7.5~7.51(5H, m), 7.63~7.71(EH, m),

7.94(1H, m), 8.05(1H, m), 8.16(1H, m), 8.28(4H,
m), 8.54~8.55(2H, m), 9.2(2H, m)

628.71

629.23

TA-25

HL

& = 7.05(2H, m), 7.45~7.54(17H, m),
7.94~7 96(4H, ), 8.16(2H, m), 8.3(4H, m),
8.54(2H, m)

661.79

661.25

H4

&= 741~71.51(9H, m); 7.58~7.67(8H, m},
7.79(4H, m), 7.94~7.96(4H, m), 8.16(2H, m),
8.54(2H, my, 8.63(1H, s}

662.78

662.25
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H12

& = 741~7.51(9H, m), 7.58~7.67(8H, m),
7.94~7.96[4H, m), 8.16(2H, m), 8.28(4H, m),
8.54(2H, m)

663.77

663.24

H7

H26

& = 741~7.51{6H, m), 7.58~7.67(8H, m),
7.94~7.96(4H, m), 8.16(2H, m), 8.28(21, m),
8.54(2H, my, 8.71(2H, m}

586:68

586.22

H76

H96

& = 7(1H, m), 7.26(1H, m), 7:45~7 51(4H, m),
7.58~7.71{10H, m), 7.94~7.96(4H, m), 8.16(2H,
m), 8.3(2H, m), 8.5~8.54(3H, m}

585.69

585.22

TA-27

i

H1

5 = 7.05(2H, m), 7.45~7.58(12H, m), 7.67(4H,
m), 7.94~7.96(4H, m), 8.12~8.16(3H, m), 8.3(4H,
m), 8.51~8.54(2H, m)

661.79

661.25

=
B

H4

8 = 741~7.51(9H, m), 7.57~7.58(3H, m),
7.67(4H, m), 7.79(4H, m), 7.94~7.96(4H, m),
8.12~8.16(3H, m), 8.51~8.54(2H, m), 8.63(1H, 5),
{H.)

662.78

662.25

=
&

H12

& = 741~751(9H, m), 7.57~7.58(3H, m),
7.67(4H, m), 7.94~7.96(4H, m), 8.12~8.16(3H,
m), 8.28(4H, m), 8.51~8 54(2H, m)

663.77

663.24

H24

H35

& = 2.9(1H, m), 5.13(1H, m), 5.66(1H, m),
6.16(1H, m), 6.44(1H, m), 7.39@2H, m), 7.57(1H,
m), 7.67(4H, m), 7.74(2H, m), 7.81(1H, m),
7.94~7.96(4H, m), 8.12~816(3H, m),
8.51~8.54(2H, m)

588.66

588.20

H97

& = 741(4H, m), Z.5L(8H, m), 7.57(1H, m),
7.67~7.68(8H, m), 7.79(L2H, m), 7.94~7.96(4H,
), 8.12~8.16(3H, m), 8.23(2H, s}, 8.51~8,54(ZH,

m)

969.14

968.36

TA-46

P
i

H1

& = 7.05(2H, m), 7.29(1H, m), 74(1H, s),
745~7.54{10H, m), 7.55(1H, s), 7.58~7.67(5H,
m), 7.94~7.96(2H, mj, 8.12~8.16(2H, m), 8.3(4H,
m), 8.54(1H, m)

611.73

611.24

P
i

H4

& = 7.29(1H, m), 74(1H, s), 741~7.51(10H, m),

755(1H, s);, 7.58~7.67(5H, m), 7.79(4H, my),
7.94~7.96(2H, m), 8.12~8.16(2H, m), 8.54(1H,

612.72

612.23
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m}; 8:63(1H, s}

H

H12

& = 7.29(LH, m), 7.4(1H, s), 741~7.51(10H, m),
7.55(1H, s}, 7.58~7.67(5H, m), 7.94~7.96(2H, m),
8.12~8.16(2H, m), 8.28(4H, m), 3.54(1H, m)

613.71

61323

H59

& = 7.29~7:34(2H, my), 74(1H, s}, 7.5(1H, m),
755(1H, <), 7.58~7.71(5H, m), 781(LH, m),
7.91~7.96(3H, m), 8.06~8.16(3H, m),
8.34~838(3H, m), 845(1H, m), 8.54(1H, m),
8.83(1H, m)

561.63

561.20

H10

H95

& = 7.29(1H, m), 74(1H, 5), 741~7.51(8H, m),
7.55(1H, <), 7.58~7.68(8H, m), 7.79(4H, m),
7.94~7.96(2H, m), 8.12~8.16(2H, m), 8.35(1H,
), 8,54(1H, rm), 9.38(1H, m)

67878

678.25

TA-55

H1

& = 7.05(2H, m), 7.29(1H, m), 7.39(3H, m),
TA(1H, s), 745~7.54(10H, m), 7.55(1H, s),
7.58~7.63(3H, m), 7.91(3H, m), 8.12(1H, m),
8.3~8.31(6H, m)

661.79

661.25

hii
,P‘-U

H4

& = 7.29(LH, m), 7.39(3H, m), 74(1H, s},
741~7.51(10H, m), 7.55(1H, s), 7.58~7.63(3H,
m), 7.79(4H, m), 7.91(3H, m), 8.12(1H, m),
8.31(2H, m), 8.63(1H, 5)

662.78

662.25

H12

& = 7.29(LH, m), 7.39(3H, m), ZA4({1H, $),

741~751(10H, m), 7.55(1H, ), 7.58~7.63(3H,
m), 7.91GH, m), 8.12(1H, m), 8.28~831(6H, m)

663.77

663.24

H4

H43

8 = 7.22~7.39(7H, m), T4(1H, s), T4L(2H, m),
7.5~7.51(5H, m), 7.55(1H, &), 7.62~7.63(5H, m),
7.79(4H, m), 7.91~7.97(5H, m), 8.12(1H, m),
8.31(2H, m), 8.43(1H, m), 8.63(1H, s}, 8.74(1H,
m)

828.96

828.30

H12

H39

& = 1.88~1.91(2H, m), 2.3~2.33(4H, m), 3.22(1H,
m}), 37(1H, m), 717(2H, s), 7.29(1H, m),

7. 39~TALTH, my), 7.5~7.5L(9H, m), 7.77(1H, m),
7.91(3H, m), 8.12(1H, m), 8.28~8.31(10H, m)

899.05

898.35
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TA-66

H1

5= 7.05(2H, m), 74(1H, s} 745~7.54{9H, m),
7.55(1H, 8), 7.57~7.58(3H, m), 7.674H, m),
7.94~7.96(2H, my, 8.12~8 16(3H, m), 8.3@H, m),

8.51~854(2H, m}

661.79

661.25

H4

5 = 74(1H, 5), 7.41~7.51(9H, m), 7.55(1H, s),
7.57~758(3H, my, 7.67(4H, m), 7.79(4H, m),
7.94~7.96(2H, my, 8.12~8.16(3H, m),
8.51~8.54(2H, m), 8.63(1H, s), H,)

662.78

662.25

kil
Bt

H12

& = TA(LH, ), 741~7.51(3H, m), 7.55(1H, 5),
7.57~758(3H, m), 7.67(4H, m), 7:.94~7.96(2H,
m), 8.12~8.16(3H, m), 8.28(4H, m),
8.51~854(ZH, m)

663.24

H7

H49

6 = 1.72(6H, 5}, 6.55(2H, m), 6:632H, my),
6.73(2H, m), 7.02~7.05(4H, m), 7.37(2H, m),
TA(LH, ), 7AL(LH, m), 7.51(2H, m), 7.55(1H, s),
7.57(1H, m), 7.67(4H, m), 7.94~7.96(2H, m),
8.12~8.16(3H, m), 8.28(2H, m), 8.51~8.54(2H,
m), 8.71(2H, m)

> [793.32

H18

HE88

&= 1.94(4H, m), 2.96(4H, m), 3.7(1H, m), 7.L(1H,
m), Z.L7(2H, 53, 742(1H, m), 7.49~7 57(4H, m),
7.67(4H, m), 7.76(1H, m), 7.86~7.96(5H, m),
8.12~8.21(4H, mi, 8.48~854(3H, m}, 8.91(1H, m)

693.84

693.29

TA-82

H1

& = 7.05(2H, m), 7.25(1H, m), 7.33(1H, m),
745~7.58(12H, m), 7.67(2H, m}, 7.94~7.96(3H,
m), 8.12~8.16(2H, m), 8.3(4H, m), 8.54~8.55(2H,
m)

611.73

611.24

:
B

H4

& = 7.25(1H, m), 7.33(1H, m), 741~7.51(9H, m),
7.57~7.58(3H, m), 7.67(2H, m), 7.79(4H, m),
7.94~7.96(3H, m), 8.12~8.16(2H, m),
8.54~8.55(2H, mj, 8.:63(1H, s)

612.72

612.23

‘j.l+1:

H12

& = 7.25(1H, m), 7.33(LH, mi), 7.41~7.51(9H, m),
7.57~758(3H, my, 7.67(2H, m), 7.94~7.96(3H,
m), 8.12~8 16(2H, m), 8.28(4H, m),
8.54~855(2H, m)

61371

613.23
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H2

H76

& = 7(1H, m), 7.25~7.26(2H, m), 7.33~7.34(2H,
my, Z.5L(LH, m), 7.57(LH, m), 7.67~7.71(5H, m),
7.94~7.96(3H, m), 8.12~8.16(2H, m),
8.3~8.34(3H, m), 8.45~8.55(4H, m)

536.62

536.20

H31

H80

5 = 6.95~7.01(3H, m), 7.25~7.33(4H, m),
7A41(LH, m), 7.51(2H, m), 7.56(1H, ),
757~7.6(2H, m), 7.67(2H, m), 7.77~7.79(3H, m),

7.94~7.96(3H, mj, 8.12~8.16(2H, m},
8.54~8.55(2H, m)

635.74

635.18

TA-106

H1

5 = 7.05(2H, m), 745~7.58(12H, m), 7.67(4H,
m), 7.94~7.96(4H, m), 8.12~8.16(3H, m), 8.3(4H,
m), 8.54(2H, m)

661.79

661.25

H4

§ = 741~7.519H, m), 757~7.58(3H, m),
7.67(4H, m), 7.79(4H, m), 7.94~7.96(4H, m),
8.12~8.16(3H, m), 8.54(2H, m), 8.63(1H, )

662.78

662.25

H12

& = 7TA1~751(9H, m), 7.57~7.58(3H, m),
7.67(4H, m), 7.94~7.96(4H, m), 8.12~8.16(3H,
m), 8.28(4H, m), 8.54(2H, m)

663.77

663.24

H15

5 = 7.34(1H, m), 742(LH, m), 749(LH, m),

7 57~76(2H, m), 767~7.78(7TH, m),
7.92~7.98(6H, m), 8.06~8.16(4H, m), 8.34(1H,
), 845(1H, my), 8.54(2H, m)

610,70

610.22

H88

& = 1.94(4H, m), 2.96(8H, m), 3.7(LH, m), 7.1(LH,
m), 7.52=7.57(3H, m), 7.67~T7.71(5H, m),
7.86~7.96(4H, m), 8.05(LH, m), 8.12~8.16(3H,
m), 848~8.54(3H, m), 8.76(2H, m}, 8.82(1H, m)

644.77

64427

TA-116

H1

S = T05(2H, m), 74~7.58(15H, m), 7.67(4H, m,
7.94~796(2H, m), §.16(4H, m), 8.3(4H, m)

661.79

661.25

H4

5 = 74~758(15H, m), 7.67(4H, m), 7.79¢H, m),
7.94~7.96(2H, m), 8.16(4H, m), 8.63(1H, s), (H, )

662.78

662.25

H12

& = 74~7 58(15H, my, 7.67(4H, m),
7.94~7.96(2H, m), 8.16(4H, m), 8.28(4H, m)

663.77

663.24

H13

H13

§ = 74(2H, m), 7.55~7.6(4H, m), 7.67(4H, m),
7.78(2H, m), 7.91~7.98(6H, m), 8.06(2H, m),

610.70

610.22

28
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8.16{4H, m), 8.38(2H, m)

& = 2.59(6H, §), 7.25%7.33(3H, m), 7.4<741(4H,
m), 7:49~7.55(9H, mj, 7:62~7.67(9H, m}; ;
H12 H86 933,11 93236
7.94~7.96(3H, m), 8.12~8.16(5H, m), 8.28(4H,

mj, 855(1H, m)

& = 7.05(2H, m), 7.22(1H, m), 7.29(1H, m),
745~763(14H, m), 7Z.97(1H, m), 812(1H, m),  |562:66 {56222
8.3(4H, m), 843(2H, m)

HL

[#
AT
¥

ik

§ = 7.22(1H, m), 7.29(1H, m), 7.41~7.63(14H,
m), 7.79(4H, m), Z97(1H, m), 8.12(1H, m), 563.65 [563.21
8.43(2H, m), 8.63(1H, s}, (H,)

H4

& = 7.14(2H, m), 7.22(1H, m), 7.29(1H, m),
745~7.63(8H, m), 7.7(2H, m), 7.97(1H, m),
8.12~8.15(3H, m), 8.43(2H, m), 8.53(2H, m),
9.3(2H, m)

H5 s 564.64 |564.21

& = 722(1H, m), 7.29(1H, m), 7:41~7.63(14H,
my, 7.97(1H, my, 8.L2(1H, m), 8.28(4H, my), 564.64 |564.21
8:43(2H, m)

H12

i
fot

TB-4 S = 2.9(1H, m), 5.13(LH, m), 5:66(LH, m),
6.16(1H, m), 644(1H, m), 7.22(1H, m), 7.29(1H,
m), 745~7 5@H, m), 7.58~7.63(3H, m), 7.81(1H,
my, 7.94~7.97(3H, m), 8.12(1H, m), 843(1H; m)

H24 44852 144817

P
G

§ = 7.16~7.22(2H, m), 7.29(1H, m),
SE |745~751(16H, m), 7.97(1H, m), 8.09~8.12(2H, [551.64 [551.21
m), 828(1H, m), 843(2H, m)
& = 1.72(6H, ), 6.55(2H, m), 663(2H, m),
6.73(2H, m), 7.02~7.05(4H, m), 7.22(1H, m), _
H49 e , 616.75 [616.26
AX729(1H, m), 7.37(2H, m), 7.45~7.63(8H, m),
7.97(1H, m), 8.12(1H, m), 843(2H, m)

& = 7.22(1H, m), 7.29(1H, m), 7.45~7.63(10H,

H56 SE3c M), 778(2H, m), 7.97~7 98(3H, m), 812(1H, m), [51059 51018
8.22(2H, m), 8.43(2H, m)

4
T

H38

29
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H72

Es

& = 7.22(1H, m), 7.29(1H, m), 7.45~7.63(10H,
m), Z.97(1H, m), 8.12(LH, m}, 84~847(5H, m),
S.7(1H, m), 9.24(1H, m)

487.55

1487.18

H81

§ = 7.22~7.29(5H, m), 7.39~7.5(13H, m),
7.66(1H, s), 7.792H, m), 7.97(1H, m), 8.12(1H,
m), 843(2H, m)

585.71

585.18

TB-7

H1

e
e

& = 7.05(2H, m), 7.29(1H, m), 7.45~7.63(14H,
m), 812(1H, m), 8.3(4H, m), 8:43(1H, m),
8.:63(2H, m)

56365

563.21

H4

i

& = 729(1H, m), 741~7.63(14H, my), 7.794H,
m), 8.12(IH, m), 843(1H, m), 8.63(3H, m)

564.64

564.21

H1z2

i

& = 7.29(1H, m), 741~7.63(14H, m), 8.12(1H,

m); 8.28(4H, m), 843(1H, m),.8.63(2H, m)

565.63

565.20

H23

il

& = 729(1H, m), 745~7.6318H, m), 8.12(1H, m},
8:43(1H, m), 8:63(4H, m), 8.82(1H, s), (H,.)

46448

464.15

H97

& = 7.29(1H, m), 741~7.51(16H, m), 7.79(6H,
m), 8.12(1H, m), 8.23(LH, s), 8:43(1H, m),
8.63(2H, m)

640.73

640.24

TB-25

H1

e
v

& = 7.05(2H, m), 7.22(2H, m), 7.45~7.58(12H,
m), 7.97(2H, m), 8.3(4H, m), 8.43(3H, m)

563.65

H4

F
(s

& = 7.22(2H, m), 741~7.58(12H, m), 7.79H,
m), 7.97(2H, m), 843(3H, m), 863(1H, §)

564:64

564.21

H9

H

& = 7.22(2H, mi), 7:41~7.58(9H, my, 7.97(2H, m),
8.28(2H, m), 8.43(3H, m)

490.52

490.17

H12

& = 7.22(2H, i), 7.41~7.58(12H, ), 7.97(2H,
m), 8.28(4H, m}, 843(3H, m)

565.63

565.20

H16

& = 7.22(2H, m), 745~7.58(6H, m), 7.97(2H, m),
8.43(3H, mY, 8.66(2H, ), 8.74(2H, m), 94(1H,

)

462.50

462.16

TB-33

H1

5 = 7.05(2H, m), 7.22(1H, m), 7.45~7 58(12H,
m), 7.97(1H, m), 8.3(4H, m), 8.43(2H, m),
8.6302H, m)

564.64

564.21

H4

& = 7.22(LH, i), 7.41~7.58(12H, m1), 7.79(4H,

m), 7.97(1H, m), 843(2H, m), 8.63(3H, m)

56563

565.20
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H12

3
b

& = 7.22(1H, m), 741~758(12H, m), 7.97(1H,
m), 8.28(4H, m), 8.43(2H, m), 8.63(2H, m)

566.61

566.20

H39

pir
e

5 = 7.05(LH, §), 7.22(1H, m), 741~751(7H, m),
7.58(4H, m), 7.94~7.97(3H, m), 8.05(2H, m),
8.24(2H, m), 843(1H, m), 8.63(2H, m)

533.61

533.20

H8g

l:t:

5 = 188~1.91(2H, m), 23~233(2H, m), 3.22(1H,
m), 3.7(LH, my, 7.22(LH, m), 741~7.51(9H, m),
7.58(2H, m), Z.71(LH, m), 7.97(1H, ), 8.05(1H,
m), 8.28(4H, m), 843(LH, m), 8.63(2H, m)

646.74

646.26

TB-47

H1

& = 7.05(2H, m), 7.22(1H, m). 7.29(1H, m),
745~7:63(14H, mj), 7.94~7.97(2H, m), 8. 12(1H,
m), 8.3(4H, m), 843(LH, m)

562.66

562.22

H4

& = 7.22(1H, m), 7.29(LH, m), 7.41~7.51{10H,
m), 7.58~7.63(8H, m), 7.7914H, m),
7.94~7.97(2H, m), 8.12(1H, m), 843(LH, m),
8.63(1H, s)

563.65

563.21

H83

L#

& = F22(00H, m), T29(1H, m), 74L~7.51d3H,
m), 7.58~7.63@H, m), 7.77~7.83(1L0H, m),
7.94~797(2H, m}, 8.12(1H, m), 8.43(1H, m),
8.63(1H, s)

763.82

763.25

TB-48

H1

Wik
N )‘l-
pun

O = Z.05(2H, m), 1.22{2H, m), 7.45~7.62(12H,
my), 7.94=T.97(3H, m), 8.3(4H, m), 8:432H, m)

563:65

563.21

H4

H
it

& = 7.22(2H, m), T41~751(9H, m),
7.58~7.62(3H, m), 7.79(4H, m), 7.94~7:97(3H,
m), 843(2H, m), 8.63(1H, s)

564.64

564.21

H58

H
f

& = 6.52(1H, m), 6.87(1H, m), 722(H, ),
7.33(1H, m), 745~7.5(3H, m), 7.58~7.62(8H, m),

7.93~797(5H, m), 843(2H,'m)

525.60

52520

TB-49

H1

+

S ="7.052H, m), 7.22%7.25(2H, m), 7.33(1H, m);
TAQLL s), 7A45~7.54(91 1, m), 7.55(LH, s),
7.58(2H, m), 7.94~7.97(2H, m), 8.3(4H, m),

843(1H, m), 8.55(1H, m)

562.66

562.22
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H4

P
ot

& = 7.22~7.25(2H, m), 7.33(1H, m), 74(1H, s),
7 41~751(9H, m), 7.55(1H, s), 7.58(ZH, m),
7.79(4H, m), 7.94~7.97(2H, m), 843(1H, m),
8.55(1H, m), 8.63(1H, s)

563.65

563.21

H47

& = 7.22~7.25(4H, m), 7.33(1H, m), 7.4(1H, <),
7.45~7.5(3H, m), 7.55(1H, 5), 7.58~7.62(6H, m),
7.94~7.97(4H, m), 843(3H, m), 8.55(1H, m)

576.65

576.21

TB-50

H1

& = 7.05(2H, m), 7.22(2H, m), 74(LH, s),
7.45~7.54(9H, m), 7.55(1H, ), 7.58H, m),
7.97(2H, m), 83(4H, m), 8.43(2K, m)

563.65

563.21

H4

it

= 7.22(2H, m), 7.4(1H, s}, 7.41~7.5L{9H; m);
7.55(1H; s} 7.58(2H, m}, Z.79(4H, m), 7.97(2H,
m}), 8.43(2H, m), 8.63(1H, s)

564.64

564.21

H62

P
Gt

& = 6:59~6.63(4H, m), 6.77~6.81(2H, m),
6.89~6.94(4H, m), 7.2~7.22(4H, m), 7.4(LH, s),
7A45~7.5(3H, m), 7.55(1H, ), 7.58(2H, m),
7.97(2H, m), 843(2H, m)

591.66

591.21

TB-51

H1

e
:

& = 7.05(2H, mj, 7.22~7.25(2H, m), 7.33(1H, m),
7A(1H, ), 745~7.54(9H, m), 7.55(1H, s),
7.58(2H, m), 7.94~7.97(2H, m), 8.3(4H, m),
843(1H, m), 8.55(1H, m)

562.66

562.22

Ha

i
i

& = 7.22~7.25(2H, m), 7.33(1H, m), 7.4(1H, 5),
741~7.51(9H, m), 7.55(H, s), 7.58(2H, m),
7.79(411, m), 7.94~7.97(21 1, m), 8.43(111, m),
8.55(1H, m), 8.63(1H, 5)

563.65

563.21

H33

;

§ = 7.22~7.25(2H, m), 733(1H, m), 74(1H, s),
7A5~7.5(3H, m}, 7.55(1H; s}, 7.58{2H, m),
7.94~7.97(2H, m), 843(1H, m), 8.55(1H, m),
9(1H, 5)

41749

417.10

TB-52

H1

& = 7.05(2H, m), 7.22(2H, m), Z4(1H, s},
745~7.54(9H, m), 7.55(1H, ), 7.58(2H, m},
7.97(2H, my), 8.3(4H, m), 8.43(2H, m)

563.65

563.21

H4

& = 7.22(2H, mj, 7.4(1H, s), 741~75L(9H, m),
7.55(1H, s), 7.58(2H, m), 7.79{4H, m), 7.97(2H,
mj, 843(2H, m), 8.63(1H, s)

564.64

564.21

[0154]

Hiz

222H, mio 7oNTH.
{ifd x) 75‘3!2!:.
iy 6 )

5 o= F2
m). .85
(78( 1

2l

F AT~ &
my. 7

75

51181,
(& anhls

[

[0155]

*2

32
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wEY

TC-1

TC-2

Ary_

H1

1 NMR(CDCL,, 200 MHz)

5 = 7.0542H, m), 7.25(1H, m), 7.32~7.38 (3H
w) . 7.47(2H, m), 7.53~7.54 (51, m), 7.68(1H,
m); 7.89-7.94¢3H, m), B.3(4E, w), 8.55 (14,
)

MS/FAB

W lE

486..

56

A

486

17

HS

H12

H4

= 7.25(1H, m), 7.32~7.41(4H, m,
B 7-5.3(3.1-1, m), 7.56(1H, m),

~J

I}

& = 7.2%(1H, m)}, 7.32=7.41(5H, m),
7.51~7.53 (BH, m), 7.66(1H, m},
7.89~7.94 (3H, m), 8.28 (4H, m), 8.55(1H, m)

S = 7:25(1H, m), 7.32+~7.41(5H, m}, 7.51{4H,

m) , 7.59{18, m), 7.66(2H, m)y, 7.79(4H, m],

7 .89~7.94 (2H, m), €.55(1H, m), 8.63 (1H, g}

.89~7.94 (3H, m), 8.28(2H, m}, 8.55(1H, m)

413,

488 .

487.

43

54

55

413

488

487 .

213

.16

17

H12Z

H20

& = T.25(1H, m), F7.32«7.4L1L(5H, m), 7.51(4H,
wm) . 7.594{1H, m), 7.662H, m), 7.89+~7.94(2H,
m) ;. 8.28(4H, w), 8.53(1H, m)

= 7.25¢1H, m), 7.32~7.38(3H, m), 7.59(1H,
m); 7:66+7.67(4H, m), 7.8{2H, m),
7.89+7.94(2H, m), £.55(1H, m), 8.7(1H, &)

488

385.

.54

42

488

385.

.16

12

H4

H12

& =7.25(1H, m), 7.32~7.41(58, m), 7.42 (1H,
s), 7.49(1H, ), 7.51(4H, ), 7.66 (1H, m),
7.79(4H, w), 7.89~7.94(2H, nj, §.55 (1K, u},
8.63(1H, s)

& = 7.25{1H, m)}, 7.32~7.41(6H, m), 7.42(1H,

8), 7.49(1H, &), 7.51(4H, m), 7.66(1H, m),
7.89~7.94 (2H, m), 8.28{4H, m}, 8.55(1H, m)

487.

488

55

.54

487 .

488

17

.16

HS4

H1

S = T.2541H, m), 7.32~7.41(5H, m), 7.42(1H,
§), 7.45+7.47(3H, wm), 7.49(1H, 8§,

7.5~7.5L(6K, m), 7.58 (2H, wm), 7.66 (1H, m),
7.79(2H, m), 7.89~7.94 (28, m), 8.5% (1H, m)

& = 7.05(2H, m), 7m25(lH¢ m), 7.32~7.38(3H,
m) . 7.42{1H, &)y T:47{(2H, m), 7.,49(1H, 8),
7.54 (4H, w), 7.66{1H, m), 7.89~7.94 (2H, m),
§.3(4H, m}, 8.55(1H, m)

551.

486 .,

64

56

551,

486

20

17

H4

& = 7.25(1H, my, 7.32~7,41 (54, m), 7.42(1H,
8), 7.49(1H, &), 7.51(4H, m), 7.66(1H, m},
i

TO(4H, m),;, 7.89~7.94(2H, m}, 8.55(1H, m},
863 (1H, sj

487.

55

487.

17

33
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5= 72510, m) , 7.32~7.41 (54, m) . 7.42{(1H,
- s), 7.45(1H, m), 7.49(1H, &), 7.5104H, m), I
HS5 7. 58-7.66 (5H, m), 7.79(AH, m) . 551.%64551.20
7.89~7.94 (20, m), B8.55(1H, m)
5 = 7.05(2H, m), 7.19~7.25{2H, m),
7.32~7.38(3H, m), 7.47(2H, m), 7.54 (4H, m), -
a 7.66(2H, m), 7.89~7.94(2H, m), 8.3 (4H, m),486'°6486*17
8.55{1H, m)
5 = T.E9NT.2542H,. W), T.32T.41(5H, n),
Hi2 7.5144H, m), 7.66{(2H, m), 7.89~7.94 (2H, m), 488.54488.16
§.28(4H, m}, 8.,55{1H, w)
TC-5
5 = 6.59~6.63(4H, m), 6.77(2H, m},
6.89~6,92 (40, my, 7.19~7.25(2H, m), - .
a38 7.32~7.38(5H, m), 7.66(2H, m), L L
7.89-~7.94 (2H, my, 8.55(1H, m)
& = 7.19~7.25(2H, m), T.32~T.38(4H, m),
H70 766~ 72030, myy 7.86~7.94(3H, m), 4171 ,451411,14
8.5~8.55{(3H, m), 8.78{(2H, m)
& = 7.13(1H, m), 7.25(1H, m), 7.32~7.41(5H,
0y, 7.51(4H, m), 7 66 (1H, ), 7.79(8H, My |, vo coliqm =o
B 7897, 9438, m}, 8. 5501H, mi, 8.63 011, s),487’55487'17
{H, 3
5 = 7.13(1H, m), 7.25(1H, m), 7.32~7.42(5H,
TC-6 H14 m}, 7.49(1H, m),. 7.63~7.66{(2H, m), 384.431384.13
7.89+7. 94:(4H, m), 8.21(1H, m), 8.55(1H, m)
&= 7. L3¢1H, m) . 7.25(1H, m), 7:32~7.38(3H
i W, 7.51(2H, m), 7.62~7.66{5H, m), N
His 7.89~7.94(3H, n), 9.43(2H, m), .55 (1H, m), 5A8.55 30018
9.34(2H, m)
'6 = 7.25(AW, m), 7.3341H, m), 74143, m),
: .5~7,.52(6H, m), 7.6(1H, m), 7.94=7.98(2H,| o
HiZ m), 8.05(1H, m), 8.28(4H, m}, 8.45(1H, m), A%, 60RO, 1
§.55(1H, m)
& = 7.25{1H, m)y, 7.33(1H, m), 7.5~7.52(4H,
. , w), 7.6(1H, m), 7.7(1H, m), T.79(1H, ), | .. ol
TC=7 H30 7.94~7 .98 (3H, 1} , 8.05(1Hrnﬂ’>8,45(lﬂiIn)'405>5l405.06
8.55({1H, m)
5 = 7.25(1H, m), 7.33(1H, n), ~7.52 (3H,
; m,}, 7.6 (1H, m), 7.94~7.99 (4H, m), &.05 (1H, i
i m), 8.4~8.47 (31, m), 8.55(1H, m), 8.75(zm, 27 2242711
)
& = 7.05(2H, m), 7.25(1H, m}, 7.33(1H, m),
7.47~7 .54 (8H, m), 7T.8{(1H, m}, 7.94~7.98 (24, . ,
H1 ) L ; ‘ R 502 .6 .
m), 8.08(1H, m), 8.3(4H, m), B8.45(1H, m,| 2 6>P0%-12
o 8.55(1H, M)
TC-8 : ‘ ’ pSS——. <
& = 7.25(1H; m), 7.33(1H, m), 7.41 (2K, m),
7 .5~7.52{(6H, m), 7.79~7.8(BH, m), EG “
Ha 7.94~7 .98 (25, m), 6.08 (1H, m), 8.45 (1%, w,| 0o 0450315
8.55(1H, m), 8.63{1H, s)
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[0158]

33 (1", m), 7.41(2H, m),
68(2H, m), 7.79~7.8(3H,
T 8081180, m), 8.28(4H,580'76580‘17
55(1H, m)

la = 7.2501H, w), 7.
7.5 7.32(61—1, my, F.
my, 7.94~7.98(2H, m
my, 8.45(1H, m), 8.

7.25(1H, w), 7.33(1H, m), 7.41(2H, m),
7.52(6H, m), 7.78 (lH, al, 7.79(4H, m),
6(1H, 8), 7.94~7.98(2H, m), 8.45(1H, m),
5(1H, W), 8.63(1H, &)
6.63(2H, m}, 6.97(2H, m), 7.16~7.25 (74,
y T.B33=T 37(3H, m), 7.5~7.52(2H, m),
78 (1H, 8), 7.86(1H, 8), 7.94~7.98(2H, m),
JAB(1H, m), 8.55(1H, m)
=6,38~6.39(4H, m), 6.56(2H, rm 6..63.(4H,
m), 6.73(1H, m), & 81(2H m)y, 7.2~7.25(5H,
7.
8

H96

H4 50%.15/563.62

5
=8
-5

H52 546, 70546.12
TC-9 & 6

©E o [® o

on

H65 w, 7.33(1H, #), 7.5~7.5%(2H, m) 78 {1H, |605.75/605.19
), 7.86(1H, 8}, 7. 94 78840, u), 845018,
m) 8.35(1H. )

F. 25(1H my, 7.33(1H, m), 7.41(2H, m),
~7.52(6H, m), T.78(1H, 8), 7.79(4H, m),
(18, €) , 7.94~7.88{(2H, ), 8. 45(1H, m),
5 (18, m), 8.63(iH, 8)

H4 503.62503.15

mmm“
mm

7.25{1H, m), 7 3241", &), 7.33(11—‘[, my,
128, m),; 7.5~T7.52(6H,; m), 8(1H, s),
) (28, m), 7.86 1H g) . 794 7 98(2H m) ,
f?T-I w), 8.45(1H, m), 8. ‘5(11—1, )y

TC-10 HE 503.62/503.15

00\1:\‘104 CD\]\!Q’I

wqu‘a"
P WO

o= 6. 63{4H, my, 6.81(2H, my, 6:99~7.05(4H
), 7.25(3H, ), 7.33%7.837(3H, m,

7.5~7.52(2H, m), 7.78{1H, &), 7.86(1H, &),
7.94~7.984(2H, m), 8.45(1H, m), §.55(1H, m)

HBSB 540.68/540.17

S = 7.25~7‘.33(3H, my, 7.41(2H, m) "
H4 7.5~7,.52(6H, m) , 7.79{4H, m}, 7.94~7 .98 (3H, |502.62/503 .15
m), 8.45(1H, m), 8.55(1H, m), 8.63{(1H, )

= 7.25%7.33(3H, m), T.41(2H, m).
.5~7.52 (6H, ), 7.94~7.98(3H, m), 8.28 (4H, [504.60/504.14
m) . 8:45(1H, m}, 8.35(1H, m)

5 =6.47(1H, m), 6.58 (14, m), 7.25~7.33
my, 7.41~7.52(8H, m), 7.58(2H, m), 7.79(2H,
m), 7.94~7.98(3H, m), 8.45(1H, m), 8.55(

TC-11 H12

H28 490.62490.15

[e7]
]

7.25(1H, m), 7.33(2H, mk, 7.41(2H; m),
7 BT 52 (6H, m) , 7.79(4H, @), 7.94~7.98(2H,
), 8.06(1H, m), 8.45(1E, m), 8.55{(1H, m),
8.563 (1H, )

& = 7 09(1H, m), 7.25(1H, m), 7.33(2H, wm),
TC-12 H34 7.5~7.52(2H, m) v T 69(1}{ ) . 7".‘9"4-/7.98.:(.21{, 340.40:340.07
) 8 05 (1H, m), B.45(1H, m), 8.55(1H, m)

& = 7.25(1H, m), 7.33(2H, m), 7.5~7.57(3H,
m), 7.68(2H, m), 7.79(2H, m), 7.94~7.98 (2H,
m) ;. 8.05(1H, m), 8.42~8.45(2H, m), 8.55(1H,
m), 8.7(1H, m), 9.24(1H, m)

(01591 [ a1 1.0 45 PR A 52 WK A AL FIUR e Ak &0 B30 LED

(01601 fi FiL A W L SR A 5 M) 1 OLED ¥ -

01611 4 , %5 b BT A 10 P T-OLEDIK 3% 5 o B 1 TOREE (150 /1) (1 =B je 4
1) R S0 TR 2B R UK AT P, I T2 R A 2E S o
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[0162]  $RJF R 1TOME F & A 2 SARVIAR I # ( 2E Fr & (FoTder) w1, H5 H LR A5
NRTRMI4,47,47-= (N,N- (2-F 50 IR FL R L) =Kl (2-TNATA) BT R 2 DT B &
(KN (cel D), SR JE AR 2 P B0 PE R RA B 108G o A /N S LU, £ 2-TNATAZE
K NTTAETTOR, Fr S AITTR6 09K E I = BN =

[0163]  $RJA , AEZH 2 ST B & [ 5 — DN/ NE R IAN,N - (a—28 ) -N, N’ - —5F
Fe—d, 47 =% (NPB) , X /N2t SR i A 28 RONPB, AT AE 22 T J& BT 20 40K 5
B iz )z .

A, Q0

S

[0164] AN N , N
QOO0 Y e
QO :

2-TNATA
[0165] [l SAHVIR B & 1 — AN AR R L& (BT R7EL10 T a7
Fregifh) (B, AL S TAS-HA-H2) , FoRE H BUROGHE 24575 (B a0, AL 54 (pia) 21r (acac))
TN F3— AN b AL RLANR] ) 3823 28 i LLA-TO BE IR %6 WK PEBEAT 15 2%, AN T 745
Tz Jm BTS04 K R LR L BUR O -

PB

TA8-H4-H2

(pig),ir(acac)

[0167] SR, K LA T 5 AR = 8-F2EmEmk) B3 (111 (ATq) SAHVIRUA2090K 5 &2
[T is )2, 5 8— R g k4 (Tithium quinolate) (Liq) SAHVIRU N1 -290KE R+
TENJZ AR5 R 53— DA TR A, ZOHTTAR L5040 K JE (AT AR , fIXEOLED

[0168]

[0169]  [Sjfafs 1 1-20] 4 FH A A& BH 1 B BUR 6L A7) il i OLED
[0170] AR ¥ 5 5Lt 1511 -1 OF OLEDAH R 1) 25 B8 i1 3& OLED , AE A FH A< & B AL & (5 4ni4k
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ETAA-HA-HA) AR A R B ik 2 sQRR AT LRSS 54 (T (ppy) o) AE ML EL
RICB 2 o

TA4-H4-H4 Ir(ppy)s
[0172] (b0 AN 2] {3 i #IH BOR 644 B i 1 OLED
[0173] MR -5 A A B Syt 45 1 AN 1 1AH [R] ) 20 SR 1) 3& OLED , AH 42 B 25 ST A& & 1 3 —
A/PNEFIIN T Q-F AR R o 2R ZR ) 3 (TT1) (BATq) , T AS & A & B I HE
BORICAL B AR R FEE AR

[0174]

BAlqg

[0175]  #£1000cd/cm” il &5 451 1 - 10 F1SLftE 51 11-20 Ce AR A K B 1A AL BUR O
1AM BA S e L2 CEANT a5 i BUR OGS ) il & B OLEDE) A L i Al Dy 22 3%
2, ERP LRI,

[0176]  F R 3FNAT] SN, A% K B FF 5 1 A LR 350K Ak & WA e 4 TR 6 7 THD A EL 8 R0A e
BAN AR RS .

[0177] %3
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[0178]
A B @ 1,000 ocdfm? .
) EL Tk |[REEE EL
ey Ar, AT, P “n Clm/w) P
Sk 1 | TAS H4 H2 (pig),Irtacac) | 5.9 3.6 fas e
SEHEH 2] TAZS | F H74 (pigl,Xr{acac) | 6.2 3.8 A
| St 3 | TA4S HIT7 HE9 (piq), Irlacac) | 4.9 5.1 @
| sl 4 _TAT74 H12 H12 (pig)sIrtacac) | 6.4 4.6 s
| 5 | TB27Y H27 HE (piq);Ir{acac) | 5.7 3.7 at
|5zt 6 | TBAO H4 g (pig),Iriacac) | 5.1 4.3 I
SCHEBLT | TCL H9 = (pigi.Iriacac) | 6.0 3.5 o
SEH 8 TCE Hi14 - {pig),Irlacac) | 5.0 4.8 af|
sl e _TCO H52 B (pig),Ir(acac) | 5.4 4.5 Te
|Szpt] 10) TC12 H34 : (pig)yIr{acac) | 6.1 3.8 e
L 1 a6,
HEEL ] pang (pig),Triacac) | 7.5 2.6 LR
[0179] F4
[0180]
TR @ 1,000 cd/m? |
. BL TiEEE WG .
ey | ar A, kL W CLnfw) i
TRkl | TR4 L4 H4 Irippy)s | 5.4 14,2 HE.
| St 12 | TA49 A 12 Trippyls | 5.7 14.9 g |
| Septid 15| TASS 47 e It {ppyls | 5.2 15.7 @
| Szl 14 | TAS4 | H95 Fi Ir{ppyls | 5:1 16.1 ge
ES H79 H2 Irippyls | 6.4 13.8 ge |
el e | TB30 HS6 H14 Iri{ppyls | 6.5 13.5 e
suall 17| TBAS | H59 H76 | ITrippyls | 5.5 15.9 aE
| Seiefas. | TE3 HS4 # Ix (poyia | 5.3 15.¢8 5 |
| st 19| TC4 H50 & Trippyl, | 5.6 14.7 g |
| sepdlzo | TCL H28 - Ir{ppyls | 6.3 13.9 A |
REL2 | paag Trippy)s | 7.8 8.4 W

[0181]  FHR3T KN, 5% FIM B , 4 B R AL A P75 6 PR 3 7 T Sl A 7 1 1k
RE o 5 F R AR ) )3t () e 49 11 8 4% R B 5 A R B o e () 1 4% S 7 P8 S ) LI R BB A
MK TAEH R B AR LV 2 o S E0 B L) B AL A8 Som HL A e P e 22 /D Rl
(K11 465, X R R R e PERe 1S 2 AR &

[0182]  FHRAT AL, AR KR B FF R 1AL A0 FIVE SR (ol BUR 6K 3 B, 5 L 551 211 1%
AL, BTt B4 DA AT B A L S M R e MERE 1 Eos AN R # 1 1. 655 M =13 2 10 2h
BN 5 MR LG A8 5 K R e PR RETS BIHAIA R B , S EL B LK % A& AH L , SE i
141 15 % AT AERRAR2 . TVIKIHL R TR AR S 511 71 13 4 i vR TAEHE A5 5V, 7E1000cd/
m* (1) hER % N 15.91Im/

[0183]  [Al itk , 4 AR A B H BUR AL A VR 8 b B R HH 40 Y6 K 1 4% S i 57
RICHERE S (RIS BEAR AR, 1K R 5 BURR & R a6 1 1 & 1 Th 23 R 38 n5. 1-7 . 71m/
W, 25 L D TR FE
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