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[0057]  FEG UL T , FE500mL AL B BEHE o 8 N 4R -9-JR FERR I (32.2¢,0. Imol) K Jix
(9.3g,0.Imol) . = (S IETRER) — 48 (0) (Pd2 (dba) 3)0.92g. = T HBE50 % FF 2R IE W
0.92m1 EUT EE4H4 (19.2g,0.2mol) B 7K FF 2K 250mL , [R13 S N 37N o ¥4 2 5 » NN K JZEARE
B, AN PO e 0 8 S5 iR 4 , 453 B F i ] B e 545 0 B [EAMT =21 . 9g , i
84.5% o

[0058]  FEG IR T AE250mL AR BEIR HHH AN1,6- IR T (3.6g,0.01mol) N-[4- (N-Zk 4
HeRse) T 2R iz (6.7g,0.02mo1) = (CME-RIE A ER) 40 (0) (Pd2 (dba) 3)0.08g =AU T J: /%
50 % FRZEVA TR0 5ml AT BEEN (2.9g,0.03mo1) K B 2R 100mL , [51 37 52 RE 37N o v 2 )i
P e 8 S VAR, A3 280 A A v FH R O 2 R 15 28 1 £ [ 4406 . 8, IR 78 % o

[0059]  'H NMR (500MHz ,Chloroform) 88.55 (dd,J=14.2,3.7Hz,2H) ,8.00-7.88 (m,4H) ,
7.74-7.43 (m,16H) ,7.32-6.93 (m, 20H) .

[0060] & pifh2

[0061] R H-5 Skt tsl 1 AH [F] i 75 v i &AL A WA 2, ASRTE T 8EN- [4- (N-2RFERIE) ] O i
B N5 Y= N [4- (N-IR R E) T —2-F L ORI, [ B 58 1 Jia» 47 A3 31 A A il 446 . Tg,
W2 NT5% .

[0062] & pifhl3

[0063] R H-5 Skt 1 AH [A] (4 75 V2 i &AL A PIA3  ASRTE T 4N- [4- (N-2RFERIE) ] O i
B 5 2 EN- [4- (N-OR LRI T -3— 1 BRI, I B 58 il i » 40 B9 43 3 A [ A6 . 7g, UK
FNTH% o

[0064] & 54

[0065] R H-5 <kt tsil 1 AH [F] i 5 v il &AL A A4, ASTRTE T 8N- [4- (N-2RFERIE) ] O i
B 5 2 EN- [4- (N-IR R T —4-F B i, I B 58 il i » 40 B9 43 3 A T [ A6 . 7g, UK
FNT5% o

[0066] & A5

[0067] R H-5 <&t 5] 1 AH [F] i 75 v i &AL A WA , ASRTE T 4N- [4- (N-2RFERIE) ] O i
B 5 BN [4- (N-2R R ] —4-FR UL ORI, e B2 58 i » 70 545 31 A EA [ 447 . 6g,
W NT4% .

[0068] & k56

[0069] >R F -5 s it 8] LA [R] (9 75 1 1) 24 AL A A6 , AS R AE T-HEN- [4- (N-2RBEHRIE) ] 2R i
B o S N [4- (N-OR BRI T 450 T JE ORIk, IORE 56 i i » 40 B 159 21 A 4 [ 448 . 0g
R A82% .

[0070] & a7

[0071] R -5 st 9 LAH R (0 75 1 b 24 AL A AT AS[RIAE T-HEN- [4- (N-2RBERIE) ] 2R i
B f 95 2 BN- [4- (N-ORBEME) T -2-TOR i, S B2 58 U, 7 B9 A4S 3 A (A [EA T . T5g , Ui 28
NT6% o

[0072]  'H NMR (500MHz,Chloroform) 88.55 (dd,J=14.2,3.7Hz,2H) ,8.15-8.05 (m, 2H) ,
8.00-7.86 (m,4H) ,7.72-7.03 (m,40H) ,6.78 (d,J=15.0Hz,2H) .

[0073] & k18

[0074] R FH-5 S 6] 1 AH R 9 75 2 1 26 A A MDA, ANTRIAE T #EN- [4— (N-2R ) T R i
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B % Y EN- [4- (IR BEME) T -3-I R i, e B2 58 i, 73 B9 A5 B A A [EMAT . Tog , Uit 2
HT6% .

[0075] A R f19

[0076] SR A5 sifa 5 LA F) B 75 i il 4 A A A9, ASTRIFE T-FEN- [4- (N-2RFERR ) ] IR fi%
THIONEH EN- [4- (VR IERRIE) ] - 1-2R %, I 56 B » 7 B 19 21 A (L[ 146 . 96g, 1L A
72% .

[0077]  IH NMR (500MHz ,Chloroform) 68.55(dd,J=14.2,3.7Hz,2H) ,8.22(dd,J=14.3,
3.6Hz,2H) ,8.00-7.88 (m,4H) ,7.88-7.80 (m,2H) ,7.72-7.41 (m,24H) ,7.27 (dd,J=14.7,
3.4Hz,2H) ,7.21-7.01 (m,8H) ,6.80 (d,J=15.0Hz, 2H) .

[0078] A R0

[0079] SR FH -5 sl 1 AT (1) 5 VA Bl AL A PIAL0 , AN A 7R T HEN- [4- (N-JR SE R ) ] 0K
F B o S BN [4- (N-JRJERR ) ] -2-28 %, IRONL 56 B > 3 49 31 A (L [ 4456 . 57g , Ui 28
H68% .

[0080] AR M11

[0081] SR HH -5 suia il 1 AHTRN (1) 75 VA Bl &AL A PIALL, ASFAE T RN- [4- (N-JR SRR e) ] 0K
F s o S BN [4- (N-2RJERR ) ] -1 3R %, IROBLSE U > 93 43 31 A (8 46 . 62g , Y26
H62% .

[0082] A Rf12

[0083] 3% HH -5 s 5l 1 AHTRN (1) 75 VA Bl AL A AL 2, AN R AE T HEN- [4- (N-JR SR e) ] 0K
FG s o S BN [4- (N-2RJERR ) ] -3-3E %, IRBL5E U » 73 43 21 A a8 446 . 19g, Y2
H58% .

[0084] AR f13

[0085] % FH -5 s 45l 1 AHTRN (1) 75 VA Bl 4 AL A A LS, AN R AE T-REN- [4- (N-JR S rse) ] - 2R
Ji& B 4 9 S 2 BN [4— (N-IRFE R IE) 1 -2 R EIE e 4 -, IONE SE R » 7085 45 31 1 €2 ] 44
6.54g, INFN64% .

[0086] & R f14

[0087] 3% HH -5 s ol 1 AR (1) 75 15 Bl 4 AL A A LA, AS R AE T REN- [4- (N-JR B Re) ] -2R
F % e R R N [4- (NIRRT - bk —2—fi , J B SE R > 43 25 159 21 ) 4 [ 446 . 98¢,
W RT2% .

[0088] A Rkf15

[0089] % HH -5 st 461l L AR (1) 75 V5 Bl 4 AL A I LS, AN R AE T REN- [4- (N-JR B mfers) ] -2R
&8 4 S 2 BN [4- (N-IRBER ) 1 -2 -2 -k, S B2 5 i » o0 549 31 A (il 146 . 15,
S A56 % .

[0090] A Rf16

[0091] SR -5 st il L AH TR (1) 75 V5 5 2 AL A A LS AN A AE T-REN- [4- (N-2R B mer) ] -2%
Ji& B 4 S BN [4- (N-3 IR L) 1 IR -3, IRONE SE R > 70 5 45 381 1 €2 ] 4
6.79g, U N58% .

[0092] &R M7
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[0094] AEG/SIR T, £E250mL BB N6, 12— — 3 (3.9g,0.01mol) N-[4- (N-2K
FeMEm) ] -2, 4- H R FERE (3.1g,0.02mol) = (PR B 4 (0) (Pd2 (dba) 3)
0.08g =BT H: 50 %6 RV EO0. 2m1 AU T BE4H (2.9g,0.03mol) 7K HR Z100mL , [H137i
23N o ¥ A Pk 8 a0 S ST L, K43 B KR v FH R R R & AR 2R 1 A AT 447 L 4,
RTS8 % o

[0095] A Rffh18

[0096] >R F -5 St 1 7AH [R] 1 75 v 1 Ak B 0B2 , ARIAE TREN- [4- (N-ZR ) ] -2,
4= R EOR G B o BN (4 (N-JR SRR ) T —2-FF R, IR BN SE R > B3 Bl A
[ 447 . 64g , UL 83 % o

[0097] & pffh19

[0098] R H -5 it 9] 1 7 4H [F] 4 77 v i1 2 A0 B MIB3, ANIFAE TRIN- [4- (N-2R k) ] -2,
4= R R FE B M oE  EN- (4 (N-JR SRR T -2-BX DR % , I L SE AR » 4 549 21 A £l
148.26g, N HTI% o

[0099]  'H NMR (500MHz ,Chloroform) 88.98 (dd,J=14.2,3.7Hz,2H) ,8.55 (dd,J=14.2,
3.7Hz,1H) ,8.25-8.02 (m,5H) ,7.75-7.33 (m,26H) ,7.32-6.95 (m, 1 7H) ,6.40 (dd,J=15.0,
3.1Hz,1H) .

[0100] & Rfifh20

[0101] R F -5 St 491 1 740 [F] i 77 v 1 2 A0 B B4, ANF AE TORIN- [4- (N-2R k) 1 -2,
4= R EOR G B o E  EN- (4 (N-OR R ) T -1 281, I B SE U > 9 T 49 1) 1 ] 4
7.44g, WHENT5% .

[0102] &gt f21

[0103] >R A5 5t t5) 1 74H [R] (4 75 VA i &4k B 085, AFIAETREN- [4- (N-ZR IR E) ] -2,
4= R R OR B o A BN (4 (N-3-TRE ORI ] —2-TC R ik, e B 56 1 » 43 A3 31 A
i 447 . 9g, UL H66 %

[0104] & k22

[0105] >R A5 st f5) 1 74H [R] 4 75 V4 i Ak B 0B6 , ASRIAE T REN- [4- (N-ZR ) ] -2,
A= IR o Y 8N [4- (N-1-ZR M) ] 25— 1-ig, IR B S Rl » 43 B A3 31 B
[#] 446 . 89g , U & 963 % o

[0106] & k23

21
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[0108]  2,8-—7R6,6,12,12-PYH -6, 12- 4 i [1,2-B]1 %j (4.7g,0.01mol) 5N-[4-
(N-Z8 FE M) 1 -2, 4- —FF 1% (7.25,0.02mo1) , = (PRI ER) —4R (0) (Pd2 (dba) 3)
0.08g =BT H: 50 %6 FH RV O 2m1 AU T BE4H (2.9g,0.03mol) B 7K HR 2 100mL , [H137
L3 /NS o ¥ A i FH R B e 8 S RE VTR R A B R v P R O EE 4 R A R o 1 [ AR
7.63g, INHET4% .

[0109]1 & pfifh24

[0110]  RH-5-G mefl 230 [F] i 77 v 1 2 AL B C2, ANFAE TRN- [4- (N-2RFE R ] -2,
4= R BRGNS N (4 (N-JR SRR ) T 2R %, IR SE AL S5 » 70 545 2118 5 e fu ]
146.6g, U Z H68% .

[0111]  'H NMR (500MHz ,Chloroform) 88.55 (dd,J=14.2,3.7Hz,2H) ,8.03(d,J=15.0Hz,
2H) ,7.95 (s, 2H) ,7.68-7.43 (m,12H) ,7.34(d,J=3.1Hz,2H) ,7.31-6.93 (m, 22H) ,1.69 (s,
12H) .

01121 A Efi25

[0113]1  RH5G Bt 2340 [F] i 77 v 1 2 AL B C3, ANFAE TRIN- [4- (N-2RFE k) 1 -2,
4= R EOR G B Mo EN- (4 (N-JR R E) T =3B 2R %, I R SE R 0 S AR Bk B
e [E 447 . 55, L N67 % .

[0114] A k26

[0115]  RH 56 Rt 2340 [F] i 77 v 1 2 AL B C4, ANFAE TORIN- [4- (N-2R k) 1 -2,
4= R EOR G B o BN (4 (N-JR BRI T -1 -2 0%, IR BN SE UG, A3 BlR s Lt
[#] 446 . 99g , U 8 1964 % o

[0116] & pkifh27

22
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[0117]

[0118]  5,11-—yR7,7,13, 13PU R L7, 13-~ 2K JF [g] &fiJf [1,2-B] 25 (10mmo1,5.18g) 5
N-[4- (N=-ZR B Heme) ] -3~ IR i (22mmo 1, 9. 1g) , AU T BE4N5 . 7g, HH 2K 200mL , VARV IH T 18
Z/<30min, FINANO.4g Pd2 (dba) 3, FVEHHEHEN10% =AU T JE1om], FF Bt dt i
L2095 IR i, e 24 /NI i 5 S B2V A AUAH IR 4, B R B 45 i A9k (A [ 4K 7 . 53, i
64% .

[0119] & Rkf28

[0120] %54 Bt 27 H ) (0 77 35 1 46 AL A 0D 2 , AN A THN- [4— (N-ZE LI ) ] -3
BRI 4O S BN (4 (N T 2R , R 56 U > 4 A9 Bk B (A [ 146 . 36,
L2 962% o

[0121]  1H NMR (500MHz ,Chloroform) 68.91-8.78 (m,1H) ,8.55(dd,J=14.2,3.9Hz,2H) ,
8.27-8.06 (m,2H) ,7.70-7.44 (m,14H) ,7.36 (s,1H) ,7.32-6.93 (m,23H) ,6.60(dd,J=14.9,
3.0Hz,1H) ,1.75(s,6H) ,1.69 (s,6H) .

[0122] & miH29

[0124]  1-JREE (10mmol,2.8g) EN-[4- (N-ZEFEREME) ] 2K % (22mmol,5.7¢) , #L T EE4N
5.7g, F ZK100mL , 7RI R I8 <30min, F IO 2g Pd2 (dba) 3, FIVESF #R1EN10% =
BUT ZE B 2m] , FF S H e, N 21 2088 0K 2, S BL4/INIF & 5 s SEVRUK B8 , A AL 4 , B OR
SE AR T E R4, 49g, %84 % .

[0125]  1H NMR (500MHz,Chloroform) 88.54 (dd,J=14.2,3.9Hz,1H) ,8.36-8.24 (m, 1H) ,
8.14-7.97 (m,6H) ,7.91 (dd,J=15.0,2.6Hz,1H) ,7.77-7.43 (m,7H) ,7.31-6.91 (m, LOH) .

23
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[0126] & K 44130

[0127] SR A5 5 s 29 A5 R (4 77251 4 Ak B B2, AS R AE THEN- [4- (N-2R ) ] R i
B % EN- [4- (IR BEME) ] 228 ke, e B 56 i, 3 B A5 2R B A il 144 8g WL Ny
82% .

[0128] & K f31

[0129] SR A5 & a5 29 A5 R (4 77721 484k B E 3, AS [RIAE THEN- [4— (N-2R ) ] 2R i
B S5 G BN [4- (N-ORJEMRIR) T 2- R R IR Wy, R N 56 T » 40 B9 49 310 i 1 [ A
4.62g, U NT2% .

[0130] & Kl f4132

[0131] B4/ &K

[0132] R A5 & Rt 2940 R 1 5 5 2 A A WIEA , AS [FIAE TREN- [4- (N-2R ) ] 2R i
B o5 EN- (4 (N-ZR L) 1 -9, 9— R 22—l , IS o 56 il I » 43 B 45 1)k i £ [
h4.56g, UL HNT0% .

[0133] & Hif4133

[0134]

[0135]  5-yR7,7,13,13-PY A IE-7,13- =& If [g] &iJf [1,2-B] Zj (10mmol,4.4g)
(10mmol ,2.8g) 5N-[4- (N-IRFEMEME) T -2-FF LK% (22mmo1,7.67g) , FUT BEEN5.7g, FH 2K
100mL , YA VR VR I B 18 &0<.30min, N0, 2g Pd2 (dba) 3, FHTEST #89F N 10% =80T B
2ml, FFEHEFE N A 12058 0K B, ROBZA/ NI i, S SRR B A ALAEIR 46 , B 2R 45 fm A3 7
06445 . 59g , LTI % .

[0136]  'H NMR (500MHz ,Chloroform) 88.93-8.79 (m,1H) ,8.64-8.50 (m,2H) ,8.30-8.04
(m,3H) ,7.69-7.45 m,9H) ,7.41-7.01 (m,11H) ,6.90(ddd,J=15.1,9.1,3.4Hz,1H) ,2.13
(s,3H),1.75(s,6H) ,1.69 (s,6H) .

[0137] & ki34

[0138] R A5 A Bt 334H R (K 15 V5 &AL B WF2 , ANEZETHEN- [4- (N-IR ) ] -2
L R e B i S 4 N [4- (N-2R BRI ] -2, 4- — F L 8 e, IOV S8 18, 43 B8 15 30 15
t[E A5 . 84g, N FE 81 %

[0139] & ki35

[0140]  SRH5A R 3340 A 1 77 V2 il 2 AL S 40P 3, ANF AE T REN- [4— (N-IRFE k) T -2
FR L O e B o S 24 N (4 (N-IRFER ) T 43R O LR I, S B e B » 20 5 45 311k 2 £
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[ 446 . 05g , U ZE N T78% o

01411 A RfI36

[0142] R A 54 Bt 3340 R 5 15 &AL B P4, AFRAETBN- [4- (N-IR L) ] -2
B L TR B o 2 24 BN [4- (N-R R ) 1 -2- BRI B, I 52 i » 43 S 49 30 vk e ] 4
5.0g, i H65% .

[0143] & RMH37

[0144]  F5[-5 1K

[0145] R H 54 Bt 3340 R 75 14 /il &AL B 4F5 , ASRZETBEN- [4- (N-IR L) ] -2
FH e T % o S5 2 BN (4 (N- R BRI 1 —1- 28 1%, SO 58 1 » 40 185 49 381 vk o 0 [ 4k
5.05g, UL % H68% .

[0146] A R f138

[0147] R A 54 Bt 3340 R 75 12/ &AL B 4IF6 , AR AETRN- [4- (N-IR M) ] -2
PP T % o 5 2 BN (4 (N- R BRI 1 —1-FE R, SN 58 1 » 43 185 49 31 vk o 0 [ 4
4.84g, W2 R61% .

[0148] A Rf139

[0149] R A5 4 B 3340 [F 1 5 V5 B &AL B WIPT , ANETETREN- [4- (N-ZR L) ] -2
B L TR 8 Mo 2 2 N [4- (N-ZR R ) T -3 BRI I, B 58 i i » 43 S 49 30 vk o e ] 4
4.92g, W Z64% .

[0150]  'H NMR (500MHz ,Chloroform) 68.92-8.78 (m,1H) ,8.66-8.50 (m,2H) ,8.24(dd, J=
14.9,3.1Hz,1H) ,8.20-8.08 (m,2H) ,7.80-7.70 (m,2H) ,7.69-7.01 (m,24H) ,1.75(s,6H) ,
1.69 (s,6H) .

[01511 A Rf140

[0152] R FH-5 4 peol 33 A0 1R 1 75 1 il 2 A B HFS , ASFIE TREN- [4— (N-ZRFE ) ] -2~
LR e 4 55 2 BN [4— (N IR IR ] —4-2R b g —2- 1% , IR 56 i > 7 B9 15 B
[ A4 . 4T, I A58 %

[0153] &4l

[0154] SR A5 4 B9 330 1R 1 75 ik il 2 AL B W0F9 , ASFE TREN- [4— (N-ZRFE ) ] -2~
R O IR B 4 R S5 2 BN [A— (N-R SRR ) ] - k2%, S5 87 SE R I 5 79 B8 4 8119 5 £ [
4. 24g, N H5T% o

[0155] & R fs42

[0156] %54 Rt 3340 Rl 7 V2 44 AL A IR 10, ANFAE TN [4- (N-2R R ) ] -2
R i B R 5 2 BN (A (N-IR R IE) 19,9 R B 2 —2- 1%, S I 5€ e » 43 5 15 2
WA E AR . 45, I N55% .

[0157] & Rf143

[0158] % HH -5 & Rt 3340 R 77 V2 4 AL A IR L L, ANFAE TN [4- (N-2R R ) ] -2
LR B 4 R 5 2 8N [4- (N-3-TPROR R I) ] —FF DR -2l , OB S8 R » 43 B9 49 1)k o
o[ 445 . 72¢ , INENT3% o

[0159]  'H NMR (500MHz,Chloroform) 68.91-8.77 (m,1H) ,8.67-8.47 (m, 2H) ,8.29-8.05
(m,4H) ,7.78-7.04 (m,23H) ,6.90 (ddd,J=15.1,9.1,3.4Hz,1H) ,2.13 (s,3H) ,1.75 (s,6H) ,
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1.69 (s,6H) .

[0160] &yt fil44
[0161] K5 & R BI33AHFE R IE R AL S YIP12, AFAETHIN- [4- (N-ZRIEIEIE) ] -2-
LR e oA 2 BN 4 (N-T -2 BRI T - 2R -2, I N S8 i » 0 B AR Bk st

[E445.90g, L NT8% «

[0162]  FH S fTE 98 S YA1EA16.BIEB6.C1EC4. DI ED2.E1 £E4.F1 &

F12BEAT RAE, BodE WR TR o
[0163] 2R 1A psK i WL & W) RAL B dE

&Y HF MS RS E
Al C64H42N4 866.33 C, 88.66; H, 4.88; N, 6.46
A2 C66HA6N4 894.35 C, 88.56; H, 5.18; N, 6.26
A3 C66H46N4 894.35 C, 88.56; H, 5.18; N, 6.26
A4 C66H46N4 894.35 C, 88.56; H, 5.18; N, 6.26
A5 C76H62N4 1030.49 C, 88.51; H, 6.06; N, 5.43
A6 C72H58N4 978.45 C, 88.31; H,5.97; N, 5.72
A7 C76H50N4 1018.38 C, 89.56; H, 4.94; N, 5.50
10164] A8 C76H50N4 1018.38 C, 89.56; H, 4.94; N, 5.50
A9 C72H46N4 966.35 C, 89.41: H, 4.79; N, 5.79
A10 C72H46N4 966.35 C,89.41; H,4.79; N, 5.79
All CROH50N4 1066.38 C, 90.03: H, 4.72; N, 5.25
Al2 C80HS50N4 1066.38 C, 90.03; H, 4.72; N, 5.25
Al3 C74H48N6 1020.37 C, 87.03; H, 4.74; N, 8.23
Al4 C70H44N6 968.34 C, 86.75; H, 4.58; N, 8.67
Al3 C82H58N4 1098.45 C, 89.59; H, 5.32; N, 5.10
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[0165]

[0166]
[0167]
[0168]

[0169]
[0170]
[0171]

Al6 C88H58N4 1170.45 C,90.23; H,4.99; N, 4.78
BI1 C70H52N4 948.41 C, 88.58; H, 5.52; N, 5.90
B2 C68HA8N4 920.37 C, 88.67: H, 5.25; N, 6.08
B3 C78H352N4 1044.40 C, 89.63; H,5.01; N, 5.36
B4 C74H48N4 992.37 C, 89.49; H, 4.87; N, 5.64
B5 CO0H60N4 1196,46 C, 90.27; H, 5.05; N, 4.68
B6 C82H352N4 1092.39 C,90,08; H,4.79; N, 5.12
Cl C75H60N4 1016.46 C, 88.55;H, 5.94; N, 5.51
C2 C72H354N4 974.41 C, 88.67: H,5.58; N, 5.75
C3 C84H62N4 1126.48 C, 89.49; H, 5.54; N, 4.97
Cc4 C80H358N4 1074.45 C, 89.35; H, 5.44; N, 5.21
D1 C88H64N4 1176.49 C, 89.76; H, 5.48; N, 4.76
D2 C76H56N4 1024.43 C, 89.03; H,5.51; N, 5.46
El C40H26N2 534,18 C, 89.86; H, 4.90; N, 5.24
E2 C44H28N2 584.21 C, 90.38: H, 4.83; N, 4.79
E3 C46H28N2S 640.18 C, 86.22; H, 4.40; N, 4.37; S, 5.00
E4 C49H34N2 650.25 C, 90.43; H,5.27; N, 4.30
Fl C53H42N2 706.31 C, 90.05; H, 5.99; N, 3.96
F2 C54H44N2 720.33 C, 89.96; H, 6.15; N, 3.89
F3 C58H50N2 774.38 C, 89.88; H, 6.50; N, 3.61
F4 C58H44N2 768.33 C, 90.59; H, 5.77; N, 3.64
F5 C56H42N2 742.31 C, 90,53; H, 5.70; N, 3.77
F6 C60H44N2 792.33 C, 90.87; H, 5.59; N, 3.53
F7 C58H44N2 768.33 C, 90.59; H, 5.77; N, 3.64
F8 C57H43N3 769.34 C, 88.91; H, 5.63; N, 5.46
F9 C55H41N3 743.32 C, 88.80; H, 5.55; N, 5.65
F10 C61H48N2 808.36 C, 90.56; H, 5.98; N, 3.46
F11 C59H46N2 782.36 C,90.50; H, 5.92; N, 3.58
F12 C57H44N2 756.32 C, 90.44; H, 5.86; N, 3.70

AR EACE I 2552 T 1
PLTR SR 30 SE R0 A R AL S MR BOAR R R AT SRR B

AR AT B BRI G A I S5 A B e K BR, A) IO AR GUEE AR T3
Ky &84y, 1 AR PR A OLEDs A FAHANIR T AT 1R ik (R 4L e Y 2574 -

(1) Bk /B0 =/ Bk
() BIRR /2 TIEN R /RO I/ BIRk
(3) FIAR /RO IR/ FEN R/ IRk
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[01721  (4) Bk /B RIFENE/RKICE /B ENZ/ PIH)

[0173]1  (5) FAM/ AN SRR/ ROt/ IR

[0174] (&) BHMk /A WL S8 =/ RIS/ KOG/ R

[0175]  (7) BHAR /AN E)Z /K OGZ /b e 2/ Bk

[0176]  (8) BHAR /7 TUENIE/ 2 R AL )/ KOGZ /&5 2/ FENZ /IR

[0177]  (9) FH#k /4% )= (insulating layer) /RIGZ/ 4% =/ 1k

[0178]  (10) FHK /AL K2/ A5 2/ ROGIE/ 44 )2 /IR

[01791 (LD B/ AL S Z/ A5 IZ/ ROGIE/ 44 )2/ Ik

[0180]  (12) FH#K/4as )z /2 TIFENIE/ S T A6 5 |2/ ROGZ /a2 2 /AR, UL K

[01811  (13) BHMR /4% 2/ 72 FOENE /2 R A& )2/ KOGE /AN /)= /
o

[0182]  7& LiRZH, LIREH 8) , AN BB AYEP B &SI UEANE . T
TR Z RO AR E R RN E AR AR I S it 7y s, A AL BUR G281
HA AR TAEH AR & 1 R 6

[0183]  HR4E A, BHAR AT AR & SO ARSI AR N 5850 , IR 1) 25 TOEN Z
AR R BUROGE PN ARl B R A4 . 5e VBRCE K Dk £ a4
E BHAR I A4 61 B AR S2 ) 5 AL BB A 4 (TT0) VAL 8 (NESA) A ALARE: 4 V4R V40 4

2

[0184]  [BHAR ¥ il £ 77 23t AT LA g AR A4 1) 35 M0 ol & 7 3, il , mT DLdE S g A B4
FF 1 AR A S5 S e G AR TR I B 5 Y T ol v i o 4 BH ARG

[0185] 4 Mk It S R A IR, AT LS X H R S A BH AR H I S EE A% KT 10 % o FHAR I
V)2 L BRI D L BRI o BH AR P 6 JE PEAR A R} iR AT 3% 4, F LB /£ 29 10nm % £ 11
m~ L% £ 10nm % 2 200nmyE [ N o

[0186] Y [ HLFYENJE S E BUROE Z REN T, IR IR B8 BA /N )
BRELI AL I A FVEBI I AT R R AR T8 BB VB VB 5 & B a & m-8E
& VB S VBERA S

[0187]  FUBHAR A 1B &L — A%, T LA I 1 a0 S AH TR W 5992 2 07 V2 W 1l 3 i ot | % 19
1 o

[0188]  ARH4EAK B, A ML BUROGESAF 6 A6 2 AT DA SR At B 2H At AT R B DhRe
[0189]1 (1) yENZhAE: fEiZThRE , 75 JE N L 37 2% /AT LA BHAR B 25 7GRN 2T, IF
HIA AT LB ECE FENZEAN

[0190]  (2) L LhRe : fEZIIRe T , AN AT (L~ F02s 50 AT A Bl 37 T Rk AR 36 #%
01911 (3) KILIhRe: fEZIyged , ol DA b R0 XN B2 A X, R B8Ok
(01921 W] LASE F8 R 7 V2 AR B 46 ¥R A  Langmuir Blodget t 77555 1A UK
)2 o ROGIEIE A& 53 F DR o “or FUTAR B $8 00 2 — Pl i A8 A R DT R A 4
FIT T R (R 5, B3 A 48 I 7E VA RUIR AS BB IR AS B A4 Bk B 47 1 A T TR R 1) 3 5 o e
IR AT AR R DA 38 LB VAT R 5 (43— R R0 AH X ), He X AE TSR A 45 1
M (A Fr 45 (higher order structure) F1EH ™ A D REZE 7

[0193]  HHLHEBURICEF K R 2 1 5 B2 7] A A5 3250nm, A1% 7 250nm, AR IEHE ,
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ROGCIERE 105 30nm. &6 2 FAFE R G AR IR JE ek, Bt R ekl 5 Rt
T A R 5 S Tl Tk AE 2 A i e R R R 1) AR B R R s R gk
5B R N1 % 228 %, k3% £5% o

[0194] RN BRI UL HE A FH T 2K

2GR NB RO IR S B R X Z
LIS TENFE NS CuPe , TNATARIPEDT : PSSZ5E,

n m

PEDT + PSS
HOMO = 4.8eV HOMQ =5.0eV

o N QL0
. o @
Pfoo oo
e

1-TNATA
HOMO =5.1eV

2-TNATA
HOMO = 5.1eV

IS AR BN 5 B 2 Fe A B, E B = A R SEAT AN, tn :NPB (Tg=
98°C,uh=1X102cm®V s ™) ,TPD (Tg=60°C ,uh=1X10cm®V s ') ,TCTA (Tg=151°C ,ph=

1.5X 10 *em®V 's™, FH T (B8 HOLED) ,DTAST (Tg=106°C ,uh=1X 10 em®V 's™ !, I T # &
T Y6OLED) %5,

[0196]
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NPB TPD
HOMO = 5.7eV

£
¢

TCTA DTASI
HOMO = 5.3eV HOMO = 5.6eV

[0198]  HLFyENZEANBFELEZES T TR AEANRROLZE B PR 2 ROLIX I H

AR IEBRNZ . E L AR AT A1Qs (we=5X10"cm*V's™) .Bphen (ue=4 X

10 %em*V s \BCP (LUMO=3.0eV,ne=1.1X 10 cm*V 's™") .PBD (e=1.9X 10 °cm?V 's™)

[0197]

[0199]

EPhen BOP AlQ; PBD
[0200] DA J ik %A S it 491 % AR BH AL A I H AR R R EAT BB EAHG U6 A
[0201]  ZRfFsia i1
[0202] Mg ifAn 1 ITOE B S L )2 (W BRI AR 72 7 IR e 77 o e 75 b 3, 78 5 B /K pigk
TETRER : ZBEIR A VAR RFALL 1D A8 S BR vl 7E 75 1 IR T T MRS 22 58 Bk 22K 00, R
AP RIS B, I KRR B R 22 3R T
[0203] 4 LA A B I A E T ESIEN, IE T E1 X 10-5~9X 10-3Pa, 7f -
TRBHAR JZ R 1 B2 285 2-TNATAE 2 SR N2 ZRPE N0 . Inm/s , 289 10nm;;
[0204]  fE4 RIENJZZ b H 2 ZPENPBAE RS AF (1) 2 7 AL i J2 » 2885 2280 1nm/s , 78
8 e JIEL 5L A 80nm s
[0205]  fE=s AR 2 2 FE S RSB RO Z , KOG 2 ARG LM BRI gL RL A4 K], R
2R SL 21 771, T EAEMEHADNZPEE 2 0. Inm/s , eI DSA-Ph 2 P 223 % Lt 415
5E 5 7% 4% I I N 30nm
[0206] {ERGIEZ bEZS ZBERAF I F %52 M Rl Bphen, H 2885 280 1nm/s, &
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PSR J930nm;

[0207]  fEML &%= (ETL) b E 225 F B N0 onm LiFFE Yl FIEN =, B 9150nm
IALEAE Sy A B o

[0208] Ak B E8AFSE 45 1 A AL BUR DGR 2544 A -

[0209]  TTO/2-TNATA (10nm) /NPB (80nm) /ADN:DSA—Ph (30nm) /Bphen (30nm) /LiF (1nm) /Al.
[0210]  JIhBe EM L FE5 R -

%0
{%

A

A0 -

[0211] 3
FIRATR
{}\\\>
WY j"m . e 5
<\ <m}_w3§< Q%-‘“‘a{ ;ﬁ" X
......... 2 Naed it
sa(\awv\"x‘\ >

[0212]  F3fFs 2

[0213] 77y 5 2R S s 1 AHIR] , ASF T DSA-Phg i S &AL
[0214] 2=t 513

[0215]  J7i% 5 2k S s 1 AHIR] , ASF T DSA-Ph & i S AT
[0216]  ZRFsLifsla

[0217] 7735 5 284S AH A , AR TR DSA-Ph 2 #5521 A9
[0218]  ZRf{sLiEfk5

[0219] 7735 5 284S g AH ) , AR T DSA-Ph 2 e S5 =1 B3
[0220]  ZRfsLiE 6

[0221] 7735 5 284S 6 AH ) , AR TR DSA-Ph 2 #5521 C2
[0222]  #3AthsLifafs7

[0223] 7735 5 28 AF S g AH ) , AR T DSA-Ph 2 e S5 = D2
[0224]  ZR{sLiEHS

[0225] 77y 5 28k St AH ] , AR TR DSA-Ph % S & EL
[0226]  ZRAFsLiEfs]9

[0227]  J53 528 F Sl I AH IR , AS[F T 44 DSA-Ph & i S5 S F1
[0228]  ZRFsLiEfI10

[0229] 7532 5 28RSl I AH IR , A [F) T 44 DSA-Ph & # S5 B IIFT
[0230]  ZRAFsZiEfil

[0231]1  J5ikH 2 FSL i AHIA , AR T RDSA-Ph & oy S &R L
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[0232]

L S AL I R LA S CTE AR B EL, AHRL PERESR AR TR WL R 2R 2.

[0233]

[0234]

[0235]

[0236]

FEFRFESEAEL000cd/m T , Y 52 25 41 S e 41 1 o 1l 4459 20 1A AL BUR 6 28R 3R

X2
i pay | O e oy | BREE O e
cd/m cd/A

AR 1 DSA-Ph 1000.00 5.7 8.5 0.14,0.35
ESE R 2 Al 1000.00 5.6 83 0.13,0.14
a3 A7 1000.00 5.7 8.5 0.13,0.15
st 4 A9 1000.00 5.4 8.2 0:13,0.14
SR 5 B3 1000.00 5.6 84 0.13.0.12
B 6 C2 1000.00 5.8 8.2 0,14,0.12
TRiFsHam 7 D2 100000 5.3 8.1 0.13,0.11
AR 8 El 100000 5.5 8.4 0.130.14
Bt 9 Fl 1000.00 5.5 8.5 0.12,0.12
B 10 F7 1000.00 5.6 8.7 0.13,0.11
BE 11 Eil 1600.00 57 84 0.14,0.11

H R AT DUE ML ECR WG G BIDSA-Ph, A AL AP R] LA SEIRR W , £
ARBRYEAEO . 11-0. 152 18], A LA A2 22 R AN R I B G A AR I 755K o BL B &5 SRR B AR B
WA AR TANLHBCOA A, 7T RIAT R B AR o s, SR R L IERR , A2 PERE

LRIy
ROE S5 LB AR RN BEAT 1 U AEA R W IFAS SRR T 3R SE e ], i =4 3
it FEAK IR BN 51 3T AGUEEARN 53 0] BEAT 2 AMEONS I B BURI 2R T
AR IR
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